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SUMMARY
The recognition of cultural and physical variation among the 
Australian Aborigines by the first European intruders on the continent 
has been confirmed and detailed by scientific observations. Various 
morphological conclusions have been drawn from the apparent heterogeneity 
of blood genetic, osteological and superficial features of Aborigines. 
Similarly, variation in the skeletal remains of prehistoric Australians 
has led to varying hypotheses about their morphological derivation and 
subsequent history on the continent. The evidence and resultant hypotheses 
are discussed, particularly as they are affected by the prehistoric 
evidence.
Excavations of a burial area at Kow Swamp in northern Victoria 
has expanded the osteological evidence of prehistoric Australians. Field 
research at this site is described. Demographic, daily life and mortuary 
aspects of the ethnographic and prehistoric inhabitants of the area are 
described and discussed. The cranial remains from the site are described 
and defined osteologically. Their morphological characteristics are 
compared with those of more recent Aboriginal crania. The mechanics of 
the prehistoric cremation disposal at Lake Mungo in southwestern N.S.W., 
as deduced from the reconstruction of the remains, are described. The 
cranial remains of this individual are described anatomically and 
compared with more recent Aboriginal form.
Both the Kow Swamp and Lake Mungo cranial remains are described 
metrically and compared with a series of museum crania from Northern 
Victoria. Differences between the museum and Kow Swamp crania are defined.
The possible significance of the morphologies of these Pleistocene
Australians are discussed in relation to variation within Australia and
as pointers to be long term physical history and derivation of the 
original Australians.
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CHAPTER 1 : INTRODUCTION
Since the earliest phases of contact, Europeans have been 
aware of physical variation in Australian Aboriginal populations. 
Initially, a number of seaborne explorers noted superficial differences 
along the east coast, especially the contrasts in body form, skin colour 
and hair form between the natives of Tasmania and those of the Sydney 
region. Later, overland explorers observed variation in these 
characters between coastal people and groups near the centre of the 
continent.
Scientific biological studies of the Aborigines have endorsed 
the occurrence of biological variation among them. Perhaps inevitably, 
modern Aboriginal physical variability was seen by early investigators 
either as variation developed within the descendants of a single 
founding population or as the result of the pooling of a number of 
groups with different physical histories. While virtually all workers 
have recognised that at least some of the variation was developed 
internally, the basic difference in interpretation has persisted.
The proponents of a single origin for the Australians regard 
all variation as the result of local, internal adaptation to specific 
environmental pressures, and to a range of random genetic processes 
including mutation and drift. Workers who have come to this conclusion 
include Klaatsch (1908), Wood-Jones (1934), Campbell e t  a l (1936),
Howells (1937), Abbie (1951, 1960, 1963, 1966, 1968a and b) and Macintosh 
(1963). It is important to note that the concept of single origin, or 
homogeneity, implies internally developed heterogeneity, as opposed to 
externally induced hybridity.
Those who advocate a hybrid origin for the Australians believe 
that the inherent genetic variation of a single founder population, of
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whatever size, and despite adaptation, mutation, drift and selection, 
does not fully account for the degree and distribution of differences 
that have been recorded across Aboriginal Australia. Topinard (1872),
Davis (1874) and Lesson (1880) were the first to conclude that fusion 
of different physical types was the fundamental cause of modern Aboriginal 
variation. Later, Hrdlicka (1928), Fenner (1939), Wunderly (1943),
Hooton (1947), Tindale and Birdsell (1941), Birdsell (1949, 1950, and 
1967), Gates (1960) and Morrison (1967) expressed similar views, though 
there is variation in how much hybridity is thought to be involved and 
the means by which it was achieved. One theorist in this group, Birdsell, 
specifies the migrant groups. Fie postulates three waves of people - 
Negritos, Murravians and Carpentarians - entering the continent at 
different times, all three being traceable to a source on the Asian 
mainland. I have discussed this tri-hybrid theory elsewhere (Thorne 1971a).
Two points arise from a consideration of these single and 
multiple concepts of Aboriginal origins. Firstly, there is the question 
of "race". It is probably redundant to say so, but the term is often 
used loosely, or not defined at all. There appears to be considerable 
variation in its intended meaning. More specifically, workers have 
argued that Australians are either more or no more variable than other 
populations, as if the derivation of other groups was well known and could 
therefore be regarded as some sort of constant, against which the variation 
seen in Aborigines could be Pleasured.
Secondly, studies of the Aborigines aimed at an explanation of 
their long-term physical history have been based almost entirely on 
examination of the living and of museum collections of near-contemporary 
skeletal material. Although Wunderly (1943) and Macintosh (1963) are
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exceptions, the majority of attempts to derive theories of or igin for
the Aborigines have been based on the terminal products of what we now
know to have been a very lengthy process, spanning more than 30,000 years.
These studies, often u t i l i s i n g  supportive evidence from outside Australia,
have had verv l i t t l e , i f  any, time depth. That is,  they have not made use
of the available prehistoric material, further, they are based on a
number of assumptions. Genetic processes have been discussed in relation
to estimates of the continental population at the time of in i t ia l  European
contact, the number of tribes and their te rr i to r ies ,  effective breeding
population s izes,  social behaviour patterns and so on. Known physiographic
and environmental changes have been influential  in the formulation of
some theories, as have varying assumptions or predictions about the number
of people involved in the ear l iest  occupation of the continent and where
they may have entered Austral ia.
Before one can assess the prehistoric evidence for Aboriginal
or ig ins,  the relative importance of some of the known causes of physical
variation must be evaluated. This will require a more detailed
appreciation of the mechanics of evolutionary processes, particularly
as they are affected by the Australian cr iter ia  of tribal size and
effective breeding units. It  may be possible to infer, taking Australian
patterns of physical variation and comparing them to Australian
environmental d ivers ity  and to population-environment relationships
studied elsewhere, that some causes of variation are more important than
others. As Kellock and Parsons suggest:
" ...... a close correspondence in geographic
arrangement between physical tra its  of the 
Aborigines and environmental factors such as 
climate, vegetation or topography would suggest 
that selection is  much more important than 
mutation, d r i f t  or hybr idizat ion, provided 
that the physical t ra i t s  are genetically 
controlled and that suff ic ient time has elapsed 
since man arrived in Austral ia for selection 
to be effect ive....  On the other hand, multi-racial 
orig ins would appear to be the more important
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cause of variation if extreme populations within 
the Aborigines show little correspondence in 
their geographic distribution to climatic factors, 
etc., but a close similarity for many physical 
traits to living or extinct populations in Asia, 
particularly if traces of related populations 
were to be found along the postulated routes of 
migration to Australia, and if parallel evolution 
in Australia was shown to be unlikely" (1970:418-419).
As mentioned above, both uni-racial and multi-racial theorists
are agreed on a number of unifying features and variations in Aborigines.
I would like to look briefly at some of these, in the fields of genetic
marker and osteological studies, to examine some of the processes that
have gone on, to provide a basis for some assessment of their significance.
For convenience they can be listed under four headings - indications of
overall unity, evidence of mutational additions to the Australian gene
pool, clinal effects of various kinds and finally, evidence of intrusions
into Australia by alien groups. Much of the genetic evidence is
summarised by Kirk (1965, 1971). It should be pointed out that most of
the genetic marker studies have been carried out in the northern half of
the continent, and much of the southeast, and of course Tasmania, is
poorly understood.
Firstly the evidence for unity. A number of unifying features 
have been revealed by genetic marker studies of blood groups, serum 
proteins and enzyme groups, based on blood samples drawn from living
Aborigines. In the ABO blood group system there is a complete absence
o
of the A gene (Kirk 1971:327). In the same system the B gene is absent 
over the greater part of the continent (although the presence of the B 
gene in the north and northeast can be looked at below, under "intrusions"). 
In the MNS system the frequency of N is high everywhere and there is a 
complete absence of the S gene (Kirk 1971:327). In the Rh system there 
is consistency, there being no Rh genes (Kirk 1971:327). In other
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blood groups there is also a. typical Aboriginal pattern. For acid 
phosphatase types Kirk (1971:332) notes that, there is little variation 
in Aboriginal populations.
Evidence for unity is evident from several cranioinetric 
studies. Following his non-metrical study Fenner (1939) noted that, 
despite regional differences, it was possible to give a general summary 
of the main features of the Australian skull. The studies by Larnach 
and Macintosh (1966, 1970), of series of crania from coastal New South 
Wales and from the whole of Queensland, arrive at similar conclusions.
As one result of their work these authors select 20 discriminative 
metrical and non-metrical characters which enable them to distinguish 
Aooriginal crania from those of other racial groups - Europeans and 
Mongoloids in particular. In addition, a set of 12 discriminative 
characters enabled them to separate Australian and New Guinea crania. 
Apart from their value in identifying the source of individual crania 
the 12 and 20 character techniques indicate a distinctly Australian 
cranial pattern.
Secondly, mutational effeats. The antigenic variant e\  in 
the Rhesus blood group system, appears to be a mutation, occurring 
originally as a deficiency change in the normal E antigen in the western 
desert (Kirk 1971:327). The distribution of this mutation, from the 
centre of origin, has reached the Kimberleys but has so far not reached 
the Queensland area. A transferrin variant, reported by Kirk et at 
(1962), has been found only at Edward River in Cape York, and has not 
been detected elsewhere.
One osteological feature likely to be a localised result of 
mutation is auditory exostosis, the development of small growths in the 
bony ear canal. In Queensland exostoses are restricted to a small area 
around Rockhampton and the Keppel Islands, where they occur in about 22
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per cent of specimens (Larnach and Macintosh 1972:11). They are also 
found in the Sydney region where they are present in more than 26 per 
cent (Larnach and Macintosh 1966:39). A third restricted distribution 
of this character, in the Murray Valley, shows an incidence of 28 per 
cent (Roche 1964).
Thirdly, olinal effects. In the ABO blood system there is an 
inverse relationship between A and 0 (Kirk 1971:327-329). The trend in 
populations studied is a clinal one, groups in the centre having high 
values for the A gene, with lower values on the coast, particularly in 
the north and northeast. The distribution of the serum protein trans­
ferrin is similar. The variant is present in all populations, with 
a frequency of about 10 per cent overall, but showing a clinal variation 
like that of the blood group A gene (Kirk 1971:330). Clinal effects 
have been noted for overall body form, with surface area to volume 
ratios increasing as one moves from coastal areas, particularly in the 
southeast, to the centre of the continent. Presumably this is an 
adaptive cline. Another similar cline is seen in cranial series drawn 
from the east coast, where groups from Queensland, N.S.W., Victoria and 
Tasmania reveal a positive relationship between cranial module and 
latitude (Hrdlicka 1928, Thorne 1964, Freedman 1964). These results 
parallel studies of series elsewhere, where head size, as reflected in 
cranial module, increases with higher latitudes.
Finally, the evidence for intrusions. A number of cases result 
from genetic marker studies. Perhaps the clearest is the presence of 
the B gene in parts of Queensland, the Barkley Tableland and Arnhem 
Land. Initial surveys suggested that the group B was introduced from 
New Guinea via Torres Strait (Birdsell 1950, Simmons et al 1958). The 
work of Simmons and his co-workers has since shown that in Cape York 
the higher frequencies are in the south (Simmons et al 1964). They
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have suggested that the Introduction of B can be explained by separate 
admixture, at different times, by various non-Australian groups from 
the north of Australia. It is interesting here that the small 
population of Bentinck Island, in the Gulf of Carpentaria, shows 40 per 
cent of the inhabitants to be B and the remainder 0, the A gene having 
disappeared altogether (Simmons et al 1962, 1964). In serum proteins a 
second source of admixture is evident. In the Group Specific Component 
system the variant GC (Aborigine) is found in the Kimberleys and central 
coasts of Western Australia, but has its highest frequency in Cape York 
(Kirk 1971:331). The gene is widespread in Melanesian populations, both 
in New Guinea and the New Hebrides. Recent work in another serum 
protein system, the GM and Inv Groups, indicates that one Gm allele may 
have been introduced by admixture with New Guineans (Kirk 1971:337).
The probability of Indonesian genetic influence has also been 
recognised for some time. Macknight's work on the Macassan trepang 
fishermen, indicating contact along the north coasts, from the 
Queensland border to the Kimberly coast, with something like 1500 men 
coming annually for at least the last 200 years, makes admixture from 
this area a strong possibility (Macknight and Thorne 1968). The enzyme 
allele 6PGD Elcho, which may mark an Indonesian intrusion, has a 
distribution similar to that of the blood group B (Kirk 1971:335).
Two conclusions can be drawn from these data:
(1) That there is a unique Australia-wide 
biological pattern, and
(2) That the existence of intrusive elements in the north, 
from New Guinea and Indonesia, represents at least 
some form of hybridity. That is to say, at the time 
of European contact there was active hybridization of 
Aborigines and other populations. This is, of course,
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hybrid!ty of relatively recent origin.
If there was hybridity in the distant past, in the Pleistocene, 
it is likely that studies of genetic markers in the living are of only 
limited value in understanding prehistoric physical form. As Kirk has 
pointed out recently:
"Since the divergencies in gene frequencies in 
Australia are no greater than for the world as 
a whole, and since also the effective population 
size in Aboriginal groups is never likely to have 
been greater than 1000, we may assume that an 
originally genetically homogeneous population 
split into non-interbreeding sub-populations could 
have achieved the degree of diversity in genetic 
structure observed today in at most 10,000 years.
If effective population size was less than 1000 the 
rate of divergence would have been greater"
(Kirk 1971:340-341).
It is not unreasonable to consider that an initially 
hybridised population, which had become thoroughly mixed by, say,
10,000 years ago, would appear homogeneous today, particularly with 
Indonesian and New Guinea influences to complicate the evidence. In 
this context there is also a possible negative aspect to be considered. 
The failure to detect variants for abnormal haemoglobins, certain 
enzyme deficiencies and thalassemia in Australia suggests that, in the 
absence of malarial selection, the genes for these traits would have 
been lost, even if they were present in the founder populations 
(Kirk 1971:334). It has been estimated that in the absence of malaria 
an abnormal haemoglobin frequency of 10 per cent could fall to zero in 
something like 1000 years (Kirk 1971:334).
For these reasons it is more likely that biological indications 
of variation and/or hybridity, if they exist, will come from Pleistocene 
material directly; that is, from "fossil" skeletal material. The 
fossil skeletal material that does exist has always been provocative.
It has also been a source of disagreement among human palaeontologists.
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Among the major problems posed by prehistoric skeletal 
material, as far as Aboriginal o rig in s are concerned, are the genetic 
stocks involved in the colonisation of Australia , the time span 
during which th is colonisation occurred and the geographic entry points 
of the migrants. Until these problems are at least partly solved 
detailed hypotheses cannot be formulated. Such hypotheses must be the 
final step in a series of studies involving early skeletal finds.
These steps are:
1. Record the finds, describe them anatomically, 
and define the range of variation within early 
skeletal populations wherever they occur.
2. Compare the " f o s s i l s "  with modern or near­
contemporary series of skeletal remains (and 
with radiological and somatometric studies of 
liv in g  people) to determine what, i f  any, 
morphological change has occurred. I f  any s ig ­
n ificant morphological change can be shown to 
have occurred the direction and rate of change 
must be established.
3. Ideas about the physical h istory of the Aborigines 
can then be developed on the basis of the 
comparisons within Austra lia , and by comparing 
Australian evidence with that from neighbouring 
areas, where the source of the Australians might 
be found.
My anthropological and more specific  anatomical interests lie  
in the areas of Aboriginal skeletal v a r ia b ility  and palaeontology. The 
f i r s t  of these can be studied on the l iv in g  and through collections of 
skeletal remains but the second usually depends on chance finds or
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discoveries made in the course of archaeological investigations. The 
recognition of an apparently old and osteologically unusual fragmentary 
skeleton in the National Museum of Victoria in 1967 (Thorne 1969), 
followed by the discovery of an ancient burial area at Kow Swamp in 
northern Victoria, provoked the present study. It was subsequently 
expanded to include the Lake Mungo remains, after these were found in 
1968.
ORGANISATION OF THL_S_I_S
As some explanation and guide to the information to be 
presented I want to explain here some aspects of the thesis (arid what 
it does and does not contain). Volume I contains the text, tables 
and bibliography. Volume II contains the appendices, maps, figures and 
plates. Following the next chapter, which is a review of other 
prehistoric skeletal remains that have been found in Australia, the 
remaining chapters of the thesis are presented in four sections.
1. Kou' Svanp - These chapters record the discovery and
excavation of the sites, ethnographic data bearing on information 
manifested archaeologically and anatomical descriptions and comparisons 
of the remains. The anatomical descriptions and comparisons in
this section cover the non-metrical aspects of the bones.
2. Lake Mungo - This section records the discovery and 
excavation of the human remains, the cremation disposal, anatomical 
description and comparison of the non-metrical aspects of the cranium, 
mandible and dentition. The postcranial remains are described also.
3. Ccrrj'ai'ativc m e tr ic a l a n a ly s is -In this section the 
measurements of the Kow Swamp and Lake Mungo cranial bones are recorded 
and then compared with measurements of other Australian prehistoric 
skeletal remains and of a museum series of 170 Victorian crania and 
mandibles. For the reasons set out in Chapter 2 the available data on 
the prehistoric skul1s are 1imi ted. The series of crania studied in the
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National Museum of Victoria stems from northern Victoria. The 
reasons for selecting this comparative series and the measurements 
used are explained in Chapter 17.
4. Discussion and conclusions - The final chapter 
discusses the results of the metrical and non-metrical analyses, 
from which conclusions about the material and suggestions for 
future research are drawn.
The anatomical descriptions and comparisons of Kow Swamp 
and Lake Mungo are focussed on the crania, mandibles and dentitions. 
Although they are generally poorly preserved the postcranial parts 
of the skeletons from excavated graves at Kow Swamp and of the Lake 
Mungo individual are described. Postcranial information that assists 
in the determination of sex and age is also presented.
The osteological remains recovered from Kow Swamp include 
a large number of postcranial bones. Some stem from excavated graves 
and are therefore associated with individuals represented by numbered 
crania and mandibles. The majority however belong to individuals 
whose graves were totally disturbed before my research began. These 
bones have not been numbered or assigned to those disturbed crania 
which have been numbered. It may be possible to relate some (but not 
all) of the disturbed postcranial bones to specific crania on the 
basis of their colour, degree of mineralisation and encrustation, 
age and sex, and their position in the disturbed deposit. Some 
postcranial preparation and reconstruction has been carried out but 
the work is not complete.
The Lake Mungo postcranial skeleton is partly reconstructed. 
Most of these bones were broken into small pieces and will require 
plaster or other reconstructive inserts (where mid-shaft portions are 
missing) before they can be compared to other skeletal series.
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Because of the d if f ic u lty  of establishing unequivocal 
association between the disturbed cranial and postcranial remains 
from Kow Swamp, and the labour and time required to complete the 
Lake Mungo reconstruction, my work to date has concentrated on the 
preparation and reconstruction of the more meaningful cranial 
material.
Moreover, there is  very limited published information on 
the postcranial skeleton of the Australian Aborigine. Most of i t  
relates to metrical studies of specific  bones, usually from 
different areas. (Several of these studies are referred to in 
this thesis). However, I am unaware of any descriptions of complete 
postcranial series, metrical or non-metrical, from any area of the 
continent. The generally poor state of postcranial collections that 
I have seen (see Chapter 17) may be one reason for this. Nevertheless, 
comparisons of the Kow Swamp and Lake Mungo postcranial skeletons with 
more recent remains w ill require a major series of surveys of the 
available museum collections before meaningful statements on the 
status of the prehistoric material can be made.
This thesis deals with anatomical themes, although the 
available cultural evidence resulting from the research is  described 
and considered comparatively. The work has encompassed the f i r s t  two 
of the osteological steps outlined above for prehistoric skeletal 
remains, namely their description and a comparison of the remains 
with those of more recent Aborigines. I have made tentative 
suggestions elsewhere about the significance of some features of 
the Kow Swamp and Lake Munqo morphologies (Thorne 1971a and b,
Thorne and Macumber 1972). However, general frameworks through
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which to view the course of Aboriginal occupation of Australia, 
and the physical changes that might have been involved, are not 
developed here.
It  might be argued that some non-Australian skeletal data, 
both modern and prehistoric, are relevant to a discussion of 
Australian " f o s s i l "  remains. This applies particu larly  to information 
from those areas known to have been in human biological contact with 
Australia. Some of these also may have been the base from which the 
colonisation of Australia took place. Nevertheless, information 
concerning New Guinea, Southeast Asia, and Indonesia is  not 
discussed here, because of the limited objectives of the present study.
The major reason for this decision, however, l ie s  in the 
fact that much of the extra-Australian prehistoric skeletal material 
suffers from information gaps sim ilar to those found with some Australian 
prehistoric materials. Many of the fo s s i l s  are fragmentary and of 
uncertain provenance. Chronologies are based on general estimates, 
usually geological, of the age of particular specimens, and recent 
efforts to date some of this material strongly suggests that major 
revisions will be required (Jacob and Curtis 1971; Jacob 1972). I 
believe that valuable information about the geographical or ig ins of 
the Aborigines can be secured from studies of Asian and Southeast 
Asian skeletal remains, but the usefulness of such information rests 
ultimately on the a va i lab il ity  of adequate Australian data.
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CHAPTER 2__: THE AUSTRALIAN f OSS IL BACKGROUND
Although thousands of Aboriginal skeletal remains have been 
found in Australia since permanent European occupation began, very 
few have any proven antiquity. Some can be dated to the post-contact 
period as they are of known individuals, others can be assigned to 
this period because specific artifacts are associated with the discoveries 
or because the osteological material displays evidence of diseases 
thought to have been introduced by Europeans. The great majority of 
Aboriginal skeletal remains, however, are of unknown antiquity. The 
number of proven prehistoric remains is small.
In this chapter I want to summarise the Australian "fossil" 
discoveries, other than those made at Kow Swamp and Lake Mungo - what 
the materials consist of and how much is known about them culturally, 
chronologically and anatomically. The term "fossil" is used here to 
denote those specimens which are, or are likely to be, at least several 
thousand years old. The West Point materials are an exception, but are 
included here because of their cultural relevance to the Lake Mungo 
cremation.
The localities of the finds are shown in Fig. 1 and the 
specimens are discussed in the chronological order of their discovery.
The Talgai Cranium
This highly mineralised cranium was found on the Darling 
Downs in southern Queensland. The date of discovery is not known, but 
it was about 1885 (Macintosh 1967b: 113). The site is also not known 
precisely, though extensive investigations by Macintosh have narrowed 
the possibilities to two localities on Dalrymple Creek, north of Warwick. 
The first scientific announcement was made by David and Wilson (1915), 
nearly 30 years after the "fossil" was found. The history of the 
cranium and its provenance has been discussed by Macintosh (1965, 1967a
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and b, 1970a].
The cranium was crushed, broken and thickly encrusted with 
carbonate. It has since been cleaned and has been sectioned sagittally. 
No anatomical description of the cleaned and reconstructed cranium has 
been published, although some comments and measurements of the teeth and 
the palate have been made (Macintosh 1952a). The age of the individual 
is estimated at 14-16 years (Macintosh 1965:49).
The teeth preserved in the palate are: left and right canines, 
left PI and P2, and all six molars. The right I- was present at the time 
of discovery but sometime afterwards became detached from the cranium.
It was subsequently lost. Before its disappearance the tooth was 
measured by Smith (1918), who recorded its dimensions as 10.9mm 
mesiodistally and 8.6mm buccolingually. The remaining teeth were 
measured by Campbell (1925) and later by Campbell and Macintosh 
(Macintosh 1952a).
Macintosh (1952a: 107) says the palate is horseshoe-shaped. He 
sees three unusual features - "great size of canine teeth, great length 
of palate for a sixteen-year old youth, and the great size of the detached 
central incisor" (1952a: 109).
Because of the severe crushing and distortion, measurements 
cannot be taken. The cranium is at present under reconstruction by 
Macintosh (pers. comm).
No precise age for this cranium has been established though 
many estimates have been made. The latest radiocarbon evidence, based 
on soil carbonate samples, indicates that the cranium is older than 
11,650 years (Macintosh 1970a:4). He says that "allowing for transport, 
accumulation of crust, possible indeed probable dilution of carbonate and 
soil dating, its antiquity may be very appreciably higher" (p.4).
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The Cohuna Cran i_um
This cranium was unearthed by G.A. Gray in November 1925, 
during the excavation of a contour channel close to the northern margin 
of Kow Swamp in northern Victoria.
In general, the cranium is well preserved, damage beinq 
confined to the base. The basioccipital is missing, as is the area 
about the foramen magnum. Most of the sphenoid bone is missing and the 
mastoid processes are broken, exposing thei rair-cel1s. The left zygomatic 
arch is damaged but the right is complete. All four incisors and the 
left canine are missing but the remaining 11 maxillary teeth are preserved 
in situ. Several attempts at cleaning the cranium have been undertaken, 
a process completed by me in 1963. I reconstructed the cranium in 1964.
The discovery of the cranium provoked a prolonged controversy, 
over varying opinions about the anatomical significance of the specimen 
(Macintosh 1952b). No osteological description is as yet available for 
the cranium. Macintosh (1952b) described aspects of the teeth and jaws. 
Measurements recorded by me after reconstruction are listed in Chapter 17.
The antiquity of this adult cranium has not been established. 
Following a physiographic and chemical analysis Macintosh (1953) concluded 
that the cranium had become mineralised on Mount Hope, several miles from 
the discovery site, before being carried by water across the intervening 
plains. However, more recent geomorphological research by Macumber 
(Thorne and Macumber 1972 and Appendix 4 of this study) demonstrates that 
mineralisation of the cranium occurred in the soil in which it was found. 
The state of cranial preservation supports this conclusion. The 
relationship of the Cohuna specimen to the Kow Swamp cranial population is 
discussed in Chapter 17.
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The Tartanga Remains
In January 1928 a small portion of a human cranium, adhering 
to a block of sandstone, was presented to the South Australian Museum. 
The donor was W.R. Roy, of New Devon Downs Station, a property on the 
Murray River, east of Adelaide. The remains were part of a skeleton 
found weathering out on Tartanga Island in the Murray River. The 
discovery is significant historically, as it resulted in 1929 in the 
first stratigraphic archaeological excavations undertaken in Australia 
(Hale and Tindale 1930). These excavations, at Tartanga and the nearby 
Devon Downs shelter, produced additional human skeletal materials. 
Tartanga I : This is the most complete specimen. "The major part of the 
cranium and facial skeleton, the right hand and arm, fragments of the 
left arm, portions of some ribs, most of the pelvis, and fragments of 
vertebrae and leg bones, were recovered" (Hale and Tindale 1930:159).
The mandible was missing. The cranium was fractured and embedded in 
sandstone.
The maxillary teeth of the left side, except for II, were 
preserved in  s i t u . In his notes on the dentition T.D. Campbell (Hale 
and Tindale 1930:162) says the teeth "are large and well formed and all 
but the unerupted third molars are above the average measurement 
recorded for individual teeth of Australian aborigines. The second 
incisor is equal to the maximum recorded". Campbell elsewhere (1925:17) 
recorded maximum crown dimensions for the maxillary 12 of Aborigines as 
9mm mesiodistally and 8.5mm labiolingually.
Campbell assessed the age of this individual as 10-12 years 
(Hale and Tindale 1930:162).
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Tartanga II: These remains consist of a portion of a left maxilla and 
right mandibular ramus. Of the maxillary dentition the left T2-M2 were 
preserved, as were the mandibular premolar and molar teeth of the right 
side. Campbell concludes (Hale and Tindale 1930:166} that the condition 
of the teeth indicates an age of "about twelve years".
Tartanga III: A major part of the post-cranial skeleton was found, 
embedded in sandstone. The cranium (which was Roy's discovery) is 
represented by an "irregular portion of the right parietal and a small 
part of the left parietal" from a "youthful" individual (Hale and Tindale 
1930:167).
Radiocarbon results from samples taken at Tartanga suggest that 
the human remains from the site are between 4,700 and 5,700 years old 
(Macintosh 1965:53).
The Devon Downs Remains
Several individuals were found during excavations in this rock 
shelter (Hale and Tindale 1930). In layer II at a depth of 140cm were 
the "bones of a young baby" (p.178) with an incomplete set of calcified 
shells of the deciduous dentition. At 190cm was the "skeleton of a 
young child" (p.179), estimated to be 15-18 months old. The cranium and 
mandible were preserved intact. All the deciduous teeth were present 
and, according to Campbell, were "very large" (p .180). A grave found 
deeper in the deposit (at 430cm) contained "a child's skeleton" (p.182). 
The dentition consists of the deciduous mandibular teeth, except for the 
left 12. Campbell (p.183) says the teeth were similar to the specimen 
found immediately above. At a depth of approximately 3m were "the 
greater (part) of the lower jaw, some other teeth, and a few fragments 
of the calvarium" (p.189). Based on the dentition Campbell estimated an 
age of "approximately five years", and stated that the mandible and 
teeth displayed "no marked differences from other young aboriginal jaws
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of sim ilar age" (p.189). Near the base of the deposit (6m) a single, 
very worn deciduous m axillary inc iso r was found (p.201).
The site  was subsequently radiocarbon dated using charcoal 
samples, though as Mulvaney warns (1961:74), the samples were submitted 
25 years after collection and the resu lts should be regarded with caution. 
A charcoal sample from Devon Downs gave a resu lt of 4250^180 years 
before present. This sample was taken from above the isolated deciduous 
inc isor but below the other human remains, which are presumably less 
than 4250 years old.
The Keilor Cranium
This isolated cranium was discovered in October 1940 by James 
White, in a terrace at the junction of Dry Creek and the Maribyrnong 
River, at Keilor near Melbourne, V ictoria. The specimen was sent to the 
National Museum of V ictoria. Fragments of a le ft femur found near the 
cranium may belong to the same individual.
The cranium was well preserved, though coated with a thick 
crust of calcium carbonate. Both zygomatic arches are broken, a piece 
of bone is  missing from the right parietal and the base is  damaged. The 
teeth preserved include a ll s ix  molars and the right P2. The sockets of 
a ll missing teeth are intact and several contain root fragments of teeth 
broken o ff postmortem (Wunderly, 1943). "A ttrition  is  marked... and 
there is  a fa ir  amount of interproximal wear" (Adam 1943:74-5). The 
mesiodistal and buccolingual diameters of the teeth are deduced to "fa ll 
within the range of measurements for corresponding Australian and 
Tasmanian teeth" (Adam 1943:76).
A brief osteological description was made by Wunderly (1943), 
based on an examination of the partly-cleaned cranium. Much of Wunderly's 
descriptive statements are re lative , rather than absolute, and as Macintosh 
notes, the description of the cranium is  "su pe rfic ia l" (1965:42).
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Wunderly (1943:58-59) states that the cranium is "long, but it  
is not high or wide relative to its  length. The surface of the bone is 
generally smooth. The areas of muscle attachment are not as rough as
in many Australian s k u l l s ......  The supercil iary and supra-orbital ridges
are moderately prominent, but the nasion is not deeply depressed....
The parietal eminences are not as prominent as they are in many Tasmanian 
sku l l s ,  but they are more noticeable than in the majority of Australian 
crania. The Keilor skull exhibits occipital protuberance to an extent 
that is unusual in the skul ls  of males of the Oceanic races, except the 
Tasmanian.... The cranial sutures are not complicated. The me topic suture 
is patent throughout almost i ts  whole length. Parts of the coronal and 
the metopic sutures are fused outwardly. The posterior one-third of the 
sagittal suture l ies  in a s l ight  depression".
Wunderly notes that the orbits are "d is t inct ly  rectangular and 
their transverse axes are inclined upwards". There is a 3mm-wide 
supraorbital notch on the right side and a "shallow groove about 5mm wide" 
on the left  side. The margins of the nasal aoerture are "not so broadly 
rounded as in many Tasmanian and Australian skulls.  On the right the 
infer ior  margin is single and well-defined, while on the le ft  i t  is 
double and has fa i r ly  sharp edges". The nasal bones are "typ ica l ly  
Australian, and they lack the extreme restriction and convexity seen in 
many Tasmanian specimens". The canine fossae are "deep".
The Keilor cranium "has none of the extreme features that are 
seen in many Australian male crania, such as the acute keeling of the vault, 
the very rough areas of muscle attachment, and the general ruggedness of 
bone constructions. . . . the skull exhibits a mixture of Australoid and 
Tasmanoid characteristies in about equal proportions. In general form 
i t  resembles the cranial type of the South Australian males, but the 
parietal eminences and the supercil iary ridges are more prominent than
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is usual in them" (Wunderly 1943:59).
The cranium has now been cleaned and cast. Professor 
Macintosh, who is preparing a description (pers. comm), has kindly 
permitted me to record the measurements set out in Chapter 17.
Considerable effort has been made to date the cranium (Gill 1955). 
Mulvaney (1961:64) states that Gill believes the cranium to be 
approximately 15,000 years old. Tests of crust taken from the cranium 
indicate a minimum age of 7360 years BP (Macintosh 1967b:107).
The Nannup ("Devil's Lair")Tooth
This single tooth was excavated by E.L. Lundelius at Nannup 
(or Devil's Lair) Cave in Western Australia in 1954-55 (Lundelius 1960).
The specimen, a permanent maxillary left II, has been described in 
detail by Davies (1968).
The incisor is notable for the large size of its enamel crown, 
and its short root. Davies' study shows that with one exception, 
measurements of the crown lie within the ranges recorded for Aborigines.
The exception is maximum mesiodistal diameter, the Nannup Tooth measurement 
being 10.6mm, which is at the upper extreme recorded. Examination of the 
tooth, and those of Australian "fossils", led Davies to conclude that
the "available data..... strongly suggests that the average tooth size of
Australian fossil man may have been greater than that of modern Australian 
Aboriginals" (1968:39).
The precise age of the tooth is not known. Its position in the 
Nannup deposit is bracketed by C14 determinations, which place the tooth 
between 8,000 and 12,000 years B.P.
The Mossgiel Skeleton
In February 1960 K. Stewart of Tumbridge Station, near Mossgiel 
in western New South Wales, observed the top of a cranium protruding from 
the surface of a claypan on the property. He dug out the skull the
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following March and the remains were taken to N.W.G. Macintosh in July 
1960.
Macintosh excavated the site in July 1961 and found that this 
"adult male skeleton had been interred in a vert ical, flexed posit ion". 
(1965:51). A f ire hearth was located above the position of the left 
shoulder but no other cultural evidence was found at excavation. The 
carbonate encrusted remains were cleaned with acetic acid and reconstructed 
by me in 1963-4. The mandible and calvaria have since been cast but as 
yet no description is available. Measurements of the cranium and mandible 
are shown in Chapter 17.
The skeleton consists of the skull and about three-quarters of 
the post-cranial skeleton (Macintosh 1967a:95). He says that "some 45 
skull fragments have now been reassembled to give about 65 per cent 
representation of cranium and mandible" (p.95). The contours of the 
cranial vault are "reminiscent of Solo man from Java" (p.95) and "notable 
is  the large antero-posterior dimension of the mandible and a suggestion 
(but no more than a suggestion at present) of i t s  morphological s im i lar ity  
in miniature to the Mauer mandible" (1967b : 108-9). "The post-cranial 
skeleton is  massive, but in only one dimension, femoral-condylar 
transverse width, does i t  exceed maximum measurements recorded for 
Austral ia" (1967a :95).
The results of C14 analysis show that "the minimum age for the 
skeleton is  6010 years and i t  is  probably appreciably older" (Macintosh 
1967b:109).
The West Point Remains
These fragmentary skeletal remains are the result of cadaver 
cremations followed by burial,  together with several isolated teeth.
The in i t ia l  find was a single exfoliated tooth, recovered during tr ia l  
excavations by R.M. Jones on the West Point midden in northwestern
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Tasmania in 1964 (Jones 1966). The tooth was subsequently described by 
Barker (Macintosh and Barker 1965). During extended excavations in 1964-5 
Jones discovered the skeletal remains of several additional ind iv iduals.
I have described and analysed th is material elsewhere (Thorne 1967).
The remains stem from cadaver cremations, s im ilar in many 
ways to the disposal of the Lake Mungo skeleton to be described below.
The bodies were burnt on funeral pyres and reduced to calcined skeletons. 
The skeletons were then smashed into small pieces and f in a lly  deposited 
in small burial p its in the midden. The p its were dug in two ste r ile  
sand layers (representing periods of non-occupation), one below the 
ea rlie st occupation of the s ite  and the other following an in it ia l  
occupation phase. A minimum of 10 ind ividuals are represented in the 
remains, but none of the cranial fragments is  complete enough for 
measurement. The non-metrical morphology of the bones is  consistent with 
the cranial remains of near-contemporary Aborigines from eastern and 
southern Australia. The measurement and morphologies of 37 deciduous and 
permanent teeth indicate that their dimensions lie  within the ranges of 
recent dentitions from southern Australia.
Radiocarbon dates obtained by Jones show that a ll the human 
remains are younger than 2000 years B.P. (Thorne 1967). Despite their 
fragmentary nature they are important as they are the only dated pre­
contact Tasmanian skeletal materials known.
The Green Gully Skeleton
These human remains were found in August 1965 in a terrace of 
the Maribyrnong River, near Keilor, V ictoria. They were uncovered by 
D. Mahon, the proprietor of a so il p it , who was excavating garden so il.
The remains were excavated in 1965 (Casey and Darragh 1970) and were 
subsequently reconstructed (Macintosh 1970b). The Green Gully s ite  l ies
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approximately 3km from the Ketlor cranium site.
No description of the available bones has been published but 
a diagram showing the general areas of preservation (Macintosh 1967a:89 
fig 1) indicates that most areas of the post-cranial skeleton are 
represented, though very few bones are complete. I have examined the 
cranium, which is broken, distorted and lacks the face. The mandible is 
represented by portions of the left ramus. Macintosh (1970b:98) says 
that the skull "although gracile, is quite large for a female but 
significantly smaller than Keilor, Cohuna and Mossgiel. In shape it is 
not at all like Talgai, Mossgiel or Cohuna, but is very like the Keilor 
cranium". Because of a discrepancy in the occipital region of the 
reconstructed cranium it was proposed to "dissolve the adhesive and 
re-study the alignment of the edges of the fragments" (Macintosh 1967a:93)
An unusual aspect of these remains is the conclusion that two 
individuals, one male and the other female, are represented in the remains 
"...the left humeral shaft and the bones of the two lower extremities (and 
maybe the pelvis) in appearance and measurements suggest male, and all 
the rest is female. The skull is female, there is no question about that" 
(Macintosh 1967a :93).
The remains have been dated to approximately 6,500 B.P.
(Bowler 1970a:56). This figure is based on a date of 6,400^190 years B.P. 
determined from a collagen sample of the human bone (Macintosh 1967b: 107) 
and on a series of radiocarbon dates determined from charcoal samples 
taken during the excavations of the burial (Casey and Darragh 1970:13).
The Lake Nitchie Skeleton
This individual was found by J.M. Bowler and J. Urquhart in 
December 1969, during geomorphological investigations of Pleistocene lake 
systems in western New South Wales. The top of the cranium was seen 
protruding from the surface of the eroding dune which borders Lake Nitchie
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The grave containing the skeleton was excavated in January 1970. In 
the initial report of the discovery Macintosh ct al (1970) described the 
excavation procedures, the grave and the orientation of the skeleton 
within it, and the Tasmanian Devil tooth necklace buried
with the cadaver. Stature in life was estimated at approximately 6ft 2in 
and the sex as male (p.93).
Some non-metrical morphological features of the cranium and 
mandible have been noted (Macintosh 1971:54-55). The cranium possesses 
an undivided and "heavy" supraorbital torus. The wide inound-shaped 
occipital torus passes into an angular torus and mastoid ridge. The 
mastoid process is "large". The squamo-tympanic suture is slightly 
oblique and postglenoid tubercles are present. There is angling of the 
petrous part of the petro-tympanic axis, opposite the carotid foramen, 
to the tympanic part. The squamous part of the temporo-parietal suture 
is low and only moderately arched. The mandible displays "the slightest 
trigonum mentale, but distinct anterior mandibular incurvature". There is 
a moderate planum alveolare, no genial pit and a marked submental notch 
bounded by pronounced anterior marginal tubercles.
Three charcoal and bone samples have been submitted for radio­
carbon analysis. On the basis of these results Macintosh concludes that 
the age of the skeleton is 6,820-200 years B.P. (1971:62).
Professor Macintosh has kindly permitted me to measure the 
cranium and mandible and the measurements are set out in Chapter 1 7 .
There are two other discoveries of potential significance, 
though at present little anatomical information is available. At 
Broadbeach in southeastern Queensland, more than 100 skeletons have been 
excavated from an Aboriginal burial ground (Haglund 1968). The antiquity
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of the skeletons is uncertain, though the condition of the bones and the 
artifactual evidence suggests a late date. The condition of the bones, 
form of the burials and the presence of injuries and bone pathologies 
have been noted (Wood 1968). Most of the skeletons are subadult.
The second group of remains are at present being excavated 
from a burial ground at Roonka on the Murray River in South Australia 
(Pretty 1971). More than 120 individuals are represented in the site 
and the burials contain a qreat variety of grave goods. The burials 
have not been dated and no osteological data is available.
DISCUSSION
The Aboriginal prehistoric skeletal remains outlined above 
include all reported discoveries of so-called "fossils", other than 
those from Kow Swamp and Lake Mungo. Perhaps the most striking thing 
about this list is how short it is, given the size of the continent and 
more than 200 years of European occupation. Less surprising is the fact 
that most of the remains are the result of accidental discovery. In 
fact, the West Point remains and the Nannup tooth are the only ones 
found during systematic excavations. The accidental finds at Mossgiel, 
Lake Nitchie and Tartanga did result in subsequent controlled excavations.
It will be seen that most of the finds are fragmentary or 
incomplete. The crania from Talgai, Cohuna and Keilor are isolated 
specimens lacking any other associated bones of the skeleton. From 
Nannup in Western Australia there is only a single tooth. The Tasmanian 
West Point remains consist of burnt and fragmentary pieces of several 
individuals and the Victorian Green Gully skeleton is severely damaged. 
When it was found the Queensland Talgai cranium was heavily encrusted and 
crushed. With the external crust removed the soecimen is seen to be a 
mosaic of fragments embedded in carbonate. It is doubtful whether a 
satisfactory reconstruct on is possible, given the distortion of th'-
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fragments, the number of non-aligning pieces and the substantial areas of 
bone that are missing. In addition, the process of sectioning the cranium 
has removed a sagittal slice of bone and the two halves do not match.
Of the cranial material listed only the Mossgiel and Lake 
Nitchie individuals permit a detailed analysis of relatively complete 
skeletons, with sufficient evidence present to deduce sex and age with 
any degree of certainty.
The infant or juvenile material from Talgai, Tartanga and 
Devon Downs is of limited usefulness because museum collections of modern 
Aboriginal skeletal remains contain few juvenile or infant examples. In 
any case, the fact that these individuals -•.ere i mature limits their 
general anatomical value.
Another damaging criticism is that most of the material is 
undated. "Guesstimates" have been used rather freely. In some cases 
radiocarbon dates have been determined, decades after the discovery of 
the specimen. Only in the case of the West Point and Green Gully remains 
can the dates be relied upon. The former are less than 2000 years old.
Archaeological research in Australia had produced a considerable 
body of information about Aboriginal culture history. Some practices 
and implement-types can be defined regionally and chronologically. It 
is unfortunate that so few of the fossils can be placed in a cultural 
context. Tartanga, Devon Downs, West Point and Green Gully are the only 
specimens that can be so placed.
The Talgai and Keilor crania have been briefly described, but 
in both cases in the uncleaned state. The fullest descriptions are those 
of two teeth, one from Tasmania and the other from Western Australia.
The palates of Talgai and Cohuna are described and some non-metrical and 
metrical aspects of Lake Nitchie are available. The West Point skeletal
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remains have been described but there is not much to describe and there 
is no metrical information for the bones, only for the teeth.
Thus the final criticism is that accurate anatomical data for 
Australian human fossils is limited. In summary, more time seems to 
have been spent commenting on the Australian fossils than describing 
them (Thorne 1971a: 321 ).
It is against this background that the present study was 
undertaken. Anart from their morphological interest the Kow Swamp and 
Lake Mungo remains would seem to have special significance to Australian 
palaeoanthropology: the Lake Mungo skeleton is by far the proven oldest 
yet found in Australia, and the Kow Swamp remains constitute the only 
dated skeletal population from the late Pleistocene of Australia.
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SECTION ONE
KOW SWAMP
3 0 .
CHAPTER 3 : DISCOVERY OF THE KQW SWAMP SITES
Events leading to the discovery of the Kow Swamp sites began 
in 1967. In April that year I was asked, by the Director and Trustees 
of the National Museum of Victoria, to undertake a survey and 
classification of their collections of human skeletal material. An 
initial three weeks was spent at the Museum during August, producing a 
card index for all register entries and checking these against the 
specimens in the storage bays. After almost all registered skeletal 
individuals were accounted for, there remained a small group of specimens, 
either awaiting registration or for which there was little or no 
information. One box of unregistered bones containing some 70 fragments 
attracted attention: the bones were thick, coated with a carbonate crust 
and several of the cranial pieces appeared to display morphologically 
unusual characteristics. With the bones was a small black-edged card 
with the words 'Bendigo Police' written across it in felt pen ink. To 
find the source of the bones the Curator in Anthropology at the Museum,
Mr. Alan West, made extensive enquires through both the Police Stores 
Branch in Melbourne and the Bendigo Police Station. He was told that 
felt pens were first issued to police officers in 1957 and that supplies 
of the black-edged cards were exhausted in 1962. (These cards had been 
issued after the death of King George VI in 1952).
All human skeletal finds made during this period, 1957-1962, 
in the Bendigo Police district were checked. Some had been sent to the 
Museum and were registered. Other bone finds had been destroyed by police 
or could be ignored because the descriptions did not correspond to the 
bones in the Museum box. The report which most closely matched the 
mineralised bones concerned the discovery of bones at Kow Swamp, northwest 
of Bendigo, on May 1, 1962. A skeleton had been uncovered by a
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Mr. M.J. O'Halloran, operating a tractor-driven scoop to deepen an 
irrigation contour channel on a dairying property owned by Mr. R.A. 
Andrews. Several police had visited the site, interviewed the owner 
and removed some bones in a hessian sugar bag. At Bendigo the bones 
were sighted by Detective Constable G. Hower, who also visited the site 
and interviewed Andrews. In a report Hower made the comment that 'a very 
noticeable thing about the bones is that, if it is the skull there is no 
forehead above the eye sockets1.
Alan West visited the area in late 1967 and early January 1968, 
hoping to locate the site. Recollections of the police concerned were 
imprecise. Unfortunately, the property had been sold soon after the 
skeleton discovery and the new owner knew only that the bones must have 
come from a section of irrigation channel some 200m long. West and I 
arranged to meet on the site in early February 1968 to search the 
channel banks for bone fragments. Luckily, just a few days before we 
arrived, Andrews, the owner of the property in 1962, visited the new 
owner, Mr. G. Hancock, who mentioned to Andrews our interest in the 
'Aborigine bones'. Andrews walked to a spot on the channel and marked it 
for us with a stake. West and I made a preliminary excavation and 
recovered nearly 100 fragments. When I compared these with the fragments 
from the Museum only two fragments fitted together. But it was enough: 
the provenance of Kow Swamp 1 was established.
In May and August 1968 further excavations in the banks of the 
channel produced an additional 200 fragments of the skeleton. During 
these excavations we were visited by a Victorian State Rivers and Water 
Supply Commission baliff, Mr. Gordon Spark, who offered to search for 
other skeletons in the area. In November Spark found patches of 
disturbed bone at Kow Swamp, about 1 km south of the initial site. The 
excavation of these remains, and the realisation that a large number of
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skeletons could be excavated, marked the beginning of the Kow Swamp 
project.
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CHAPTER 4 : EUROPEAN EXPLORATION AND THE DEVELOPMENT OF THE
KOW SWAMP AREA
European contact with Aborigines of the Kow Swamp region began
with the explorer Major T.L. Mitchell, in June 1836. It was Mitchell's
third expedition in eastern Australia and he and his party were
travelling upstream along the Murray River from its junction with the
Darling River. They camped close to the site of the modern town of
Kerang on June 24 and nearby found
"Some recent fireplaces of the natives, from which 
they must have hastily escaped on our approach, 
for in the branches of a tree, they had left their 
net bags containing the stalks of a vegetable that 
had apparently undergone some culinary process, which 
gave them the appearance of being half boiled"
(Mitchell, 1839, Vol II, 149.)
They also saw a large "ash-hill" with evidence of a grave 
dug into it. Aborigines were seen about two miles away and although 
two men were sent towards them the Aborigines "all ran away, leaving 
behind them their spears and skin cloaks" (150). The next day 
Mitchell camped south of the site of the modern town of Cohuna and 
some of his party saw Aborigines, but again they could not get close 
to them. In a stream channel a fish weir was found and on Gunbower 
Creek "the natives had left in one place, a net suspended across the 
river, between two lofty trees, evidently for the purpose of catching 
ducks and other water-fowl" (153). Mitchell notes how similar these 
nets were to those made in Europe and discusses the overall simplicity 
of Aboriginal hunting techniques. Presumably thinking about the animals 
being hunted, he was reminded of Isaiah Chapter 24, Verse 17: "Fear, 
and the pit, and the snare, are upon thee". This was to prove a rather 
ironic quotation, given the subsequent fate of the Aborigines!
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On June 27 Mitchell's party camped on Gunbower Creek,
almost due north of Kow Swamp. It rained for most of the day but
Mount Hope (as Mitchell was soon to name it) could be seen from the
camp "but inaccessible from it, because a reach of deep and still
water intervened" (155). This body of water is probably Kow Swamp.
Mitchell climbed Mount Hope the next day and the party proceeded
south towards the coast and into what he was to call Australia Felix.
Nearly two years later Joseph Hawdon passed through the
area (Hawdon 1952). Hawdon and others had brought the first cattle
overland from N.S.W. to Port Phillip in 1836 and was this time, in
1838, driving cattle from the upper Murray Valley to Adelaide. At
the Campaspe River, south of Echuca, he met a group of Aborigines and
gave one a piece of bread "of which he appeared to understand the value"
(1952:18). One of the Aborigines had "a piece of iron shaped into a
rough sort of tomahawk" (18), which suggests the extent of direct and
indirect contact with Europeans further afield, as the iron is unlikely
to have stemmed from Mitchell's expedition. The Hawdon party moved west,
seeing large numbers of kangaroos, and on February 1, 1838, spent the
night at Mitchell's campsite on the Gunbower Creek. Earlier that day
Hawdon and one of his men rode up to several Aborigines:
"...old men and women, dragging their fishing nets in 
a small reach. They did not observe me until I was 
on the bank within ten yards of them, and, on my 
speaking to them, it was laughable to see the amazement 
depicted on their faces; they stood perfectly 
petrified, gazing on our horses in blank astonishment.
At length they took to their heels and were soon out 
of sight, except one poor old fellow who was lame, and 
who, as he hobbled away, abused us with such vehemence 
that he actually foamed at the mouth!" (Hawdon 1952:20).
On February 3 the group moved south through "a thick bushy
scrub, full of a small description of Kangaroo and Emus" (21) and
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then crossed extensive plains surrounding Mount. Hope. Hawdon 
climbed the mountain and saw to the north a "dead-level of black forest". 
(21). The absence of any reference to Kow Swamp suggests that the lake 
was low at that time, not surprising as Hawdon had earlier commented on 
the very dry conditions in the area.
Occupation and settlement by Europeans followed rapidly 
and by 1844 the area from Echuca to Swan Hill was divided into 
stations, though some of these were not recognised by the Victorian 
Government until 1848 (Grinton 1970:2). Two settler pioneers are 
important here because of their ethnographic observations. Edward Curr 
and his family took up land at Tongala, near Echuca, in 1841 and the 
Beveridges settled at Tyntinder, west of Swan Hill, in 1845. Peter 
Beveridge (1883, 1889) and Edward Curr (1883, 1886) wrote extensively 
about the Aborigines of this part of the Murray Valley and the ethnographic 
outline in the following chapter draws heavily on their observations. A 
later and equally keen observer was Gerard Krefft, who spent a fortnight 
at Gunbower Creek in 1857, making a faunal collection. Many of Krefft's 
specimens, brought to him by Aborigines, were collected around Gunbower,
Kow Swamp and on Mount Hope (Krefft 1866a and b).
By 1845 there was sufficient activity and movement by Europeans 
for two inns to be operating at Kerang. Gunbower Station was leased in 
1845. The 180,000 acres involved stretched from the Murray River south 
to Box Creek and Kow Swamp (Fig. 3), and was estimated to carry 1,000 
cattle and 12,000 sheep. Immediately south of Kow Swamp was Mount Hope 
station, leased by Alexander MacCallum in 1845. This 95,000 acre 
property, sold in 1848, was large enough to carry 12,000 sheep 
(Grinton 1970:10).
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There is no doubt that regular widespread flooding from the 
Murray River and its tributaries has been a long-term phenomenon 
along the Murray Valley. Several species of fish are adapted to flood 
conditions, breeding in temporary pools above the rivers and returning 
to the major water courses on subsequent flooding (Lake 1971).
Aborigines made extensive use of canoes on the rivers and lakes (Edwards 
1972) and though forced to camp on high ground during the floods, were 
able to move freely across the generally shallow floodwaters 
(Beveridge 1883:39). As the flood water began to recede they took large 
quantities of fish that had been trapped in pools. That canoes were 
used on Kow Swamp is evidenced by the large number of trees in and 
around the swamp which still bear the scars of bark removed for the 
construction of canoes. Modern dams and levees reduce the incidence 
of flooding today, though it is interesting that only two years aao 
(September, 1973) the towns of Echuca, Cohuna and Kerang were isolated 
above a major flood. The Kow Swamp research area was under water as the 
swamp outlet could not cope with water pouring into the swamp from the 
south and east.
Soon after settlement began, the regular flooding of the 
country south of the River Murray resulted in dams beinn built on 
numerous streams. These were the basis for later, more extensive water 
control and irrigation systems. By the mid-1870's much of the area was 
at least partly irrigated. The irrigated land proved suitable for 
dairying and pig raising, at present the major activities around Kow 
Swamp.
The flat countryside facilitates irrigation farming, though 
long distance movement of water requires intermittent storage. Efficient 
water supplies to areas west and south of Kow Swamp are maintained by 
storage in the swamp itself. Water passes from the Murray River into the
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Gunbower Creek at Torumbarry Weir, east of Gunbower (Fig. 3). It is 
then run into Taylors Creek and into the swamp, producing the 
present lake. A large regulator weir at Box Bridge controls water flow 
out of the storage to the northwest. The economics of water supplied 
for irrigation require gravity flow rather than pumping, at least in this 
area. A problem with Kow Swamp is that incision of the lake bed into 
the surrounding plain reduces the amount of water that can be effectively 
drained from the lake and only the top few feet of water are available. 
During most of the year the level is maintained by rapid input via 
Taylors Creek. In late summer, as the level of the Murray River falls, 
water supplies to Taylors Creek-Kow Swamp are reduced and evaporative 
loss across the lake increases. There is a consequent drop in available 
water emerging from the system. To solve this problem a major contour 
channel was begun in 1924 to by-pass Kow Swamp. Excavations began near 
the Taylors Creek regulator and it was the initial scooping and 
trenching for the contour channel that disturbed most of the burials under 
study here. I can find no record of the burials being noticed and it 
was not until late in 1925, when work on the contour channel was nearly 
complete, that the Cohuna Cranium was discovered near the termination 
of the channel at Box Bridge.
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CHAPTER 5 : ETHNOGRAPHY OF THE KOW SWAMP AREA
Three aspects of Aboriginal life in the Kow Swamp area, at 
the time of initial contact, are outlined in this chapter. These are 
tribal distribution, food sources and mortuary practices. The second 
and third are relevant archaeologically to the work carried out at Kow 
Swamp.
Tribal Distribution
The areas occupied by Murray River tribes have been mapped 
(Tindale 1940). This distribution map has been revised, and Professor 
Tindale has kindly permitted me to reproduce the relevant section in 
this study (Fig. 2). The map indicates that the boundaries of five 
tribal territories converged at or about Mount Hope - Kow Swamp. 
Together the territories covered a large area, stretching north across 
the Murray River, almost to the Murrumbidgee River, and south to the 
foothills of the Great Dividing Range.
Why the territorial boundaries of these tribes met at this 
point is not known. The fact that Mount Hope is one of the most 
striking physiographic features in this flat riverine landscape may 
have been important mythologically and ceremonially. Certainly the 
ecological differences between the granite outcrops of Mount Hope, 
and the plain and swamp, are marked. Various plant and animal species 
are restricted to the rocky mountain (more accurately a series of low 
hills) and are replaced below by a fauna and flora adapted to regular 
inundations. The mountain also may have been a temporary refuge area 
for Aborigines during floods. Evidence of Aboriginal occupation - 
mussel shells and stone artifacts - is littered everywhere on Mount 
Hope. I have searched for stratified sites there, hoping to determine 
whether occupation was seasonal, which might in turn indicate some
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pattern to the occupation of the swampside sites nearby. I have 
not found a site yet on Mount Hope but in January 1973 an open site 
was excavated on Mangat Hill, a lower granite outcrop several kilometers 
west of Mount Hope. The excavations there have not been analysed 
fully but artifacts, food remains and mineralised human skeletal 
material were recovered.
It is difficult to provide estimates of tribal numbers or 
population densities for the area in pre-European times. Ethnographic 
accounts are sketchy. However, there is evidence of great reduction 
in the Aboriginal population just before direct European contact, as 
well as immediately after it. It is probable that smallpox, present 
on the east coast as early as 1789, spread rapidly westwards along the 
river systems, reaching the Adelaide area by 1835, before European 
settlement began there (Stirling 1911; Stone 1911; Cumpston 1914;
Kiss 1967). Smallpox and other new diseases further reduced Aboriginal 
populations as European contact developed, assisted in some cases by 
more traditional European methods of population reduction. Curr 
estimated that the "Bangerang" tribe numbered 200 persons when he 
settled at Tongala in 1841 and that within 10 years tribal numbers had 
fallen to 80 at most (1883:235).
A final point to be considered is whether the tribal boundaries 
existing at the time of European contact, and just before contact, 
were already influenced by Europeans. "Some tribal movements which at 
first sight seem entirely natural may have been brought about by release 
of population pressure through white interference, the change having 
its reaction in movements far beyond areas of white occupation" (Tindale 
1940:150). Some riverine tribes may have expanded their territories 
away from the Murray as a result of initial European settlement, which 
focussed on the river. The spread of smallpox along the river may have 
produced similar pressures somewhat earlier.
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Mortuary Practices
Disposal of the dead in this part of the Murray Valley took 
various forms, depending on the sex, age and status of individuals, 
and on the local conditions at the time that mortuary activities were 
required. Australia-wide mortuary practices have recently been 
studied in detail by Meehan (1971). Her findings, based on ethnographic 
accounts and archaeological data, indicate that in the area around 
Kow Swamp disposal procedures were all "simple"; that is, corpses 
were disposed of by a single method, at one point in time.
Smyth (1878) described mortuary practices along the Murray
Valley:
"The northern tribes in the Colony of Victoria seem 
to have placed the dead body on a funeral pile, and, 
with prescribed formalities, lighted the dry wood, and 
thus consumed the corpse. Some placed the body in a 
running stream; some threw it across the limb of a 
tree, so as to be out of the way of the wild dog, but 
not secure from other flesh-eating creatures; some 
deposited the dead hunter in a cave; others wrapped 
the remains in rugs or mats, and placed them on an 
artificial platform, formed of sticks and branches - 
where the sentinel-crow was sure to perch, and add a 
grim solemnity to the picture; many interred the 
corpse, or put it in an old mirrn-yong (yam) heap, or 
laid it with others, sacred in their memories - in a 
stone-lined trench cut in the ground" (Smyth 1878, 1:99).
Smyth generalises about "northern Victoria" and does not
provide the sources of information for the mortuary practices he
describes. Apart from cremation and burial I can find no records of
direct observations of other forms of corpse disposal from the Kow
Swamp region.
Nevertheless, burial appears to have been the most common method
of disposal. At Swan Hill:
"They prepared their dead for burial by wrapping 
them up tightly in the cloak which they wore 
during life...This operation is performed as soon 
as the body becomes rigid, and when completed, it 
is borne to the grave at once" (Beveridge 1883:28-9).
All the personal possessions of the deceased, including 
weapons and nets, were placed with the corpse in the grave. The 
feet of the corpse pointed to the east. Howitt (1904:458-9) notes that 
the weapons and other artifacts of the deceased were buried with 
Aborigines of the Upper Loddon River area.
Curr describes a similar method of burial at Tongala, east of
Kow Swamp:
"The dead were rolled up in their opossum-rugs, the 
knees being drawn up to the neck with strings, when the 
corpse was interred in a sitting position, or on its 
side, generally in a sand-hill, in which a grave 
about four feet deep had been excavated. A sheet of 
bark was then placed over the corpse, the sand 
filled in, and a pile of logs about seven feet long 
and two feet high was raised over all" (1883:286).
Curr notes that fear of pekka, or ghosts, emerging from the
grave was the reason for securing the corpses, "..indeed, they so
secured the legs and arms of the corpse before interrment as to render
its escape impossible" (275). Sand-hills were selected as burial
places because they made grave-digging easier (312). Natural or occupation
mounds were used at times also, though this may have been a function of
limitations placed on suitable burial areas during the annual floods
(Beveridge 1883:39).
"Women were interred with less ceremony" (Curr 1883:286).
For their burial "a shallow hole is merely scraped in the most convenient 
spot...wherein the body is carelessly thrown without the slightest 
preparation or ceremony, covered and forgotten" (Beveridge 1883:30).
Beveridge (1883:30) records delayed disposal for firstborn 
males aged less than two years. The body was wrapped in a cloak which 
was fastened with cord. The mother carried the bundle with her for six 
months, until "from decay, nothing but a few bones remain in the bundle; 
after this, the bones are put in the ground and forgotten" (1883:30).
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Young females, on the other hand, were merely hidden out of sight.
Curr (1883:267), records the incineration of an old 
"Bangerang" woman, in the Tongala area. The body was placed on a pile of 
dry wood, sufficient to reduce the body to calcined bones. He does not 
say what, if anything, was done with the bones afterwards.
Food Sources
Aborigines took advantage of extremely rich and varied food 
sources available in the Murray Valley. Lawrence (1969) summarises 
an extensive list. Despite considerable changes since European 
contact began, most of these foods are still plentiful in the area.
Appendix 1 sets out lists of animals and plants recorded from the
Kow Swamp area, references to species no longer present and ethnographic
accounts of their use by Aborigines.
Beveridge states that the principal food was fish, which for 
"eight months in the year they had a super-abundance; so much so 
indeed is their supply during those months they cannot nearly consume 
it all, consequently quite a moiety is absolutely wasted" (Beveridge 
1883:36). "We have on many occasions seen as much as half a ton weight
of fish drawn from the Murray lagoons at one haul___" (Beveridge 1889:79).
Fishing was carried out during the day and at night, using spears, nets, 
traps and probably, hook and line. In small lagoons fish were obtained 
by poisoning the water. The major species taken included Murray Cod 
(Maocullochella), Silver Perch {Bidyccnus), Golden Perch (Plectroplites) 
and Catfish [Tandanus). The largest Golden Perch recorded, which weighed 
24.5 kg gutted, was caught in Kow Swamp in 1938 (Roughley 1951:147). 
Freshwater crayfish (Euastaous) and the smaller Yabby (Cherax) were taken 
in great numbers, by hand or with nets, and eaten raw or roasted 
(Krefft 1866b:359,369). Beveridge (1883) says the yabbies were collected 
by the women. Freshwater mussels (Velesunio) were a major source of food,
43 .
especially during periods of flooding. Large shel1-middens " may be 
traced upon the river banks at intervals for hundreds of miles"
(Krefft 1866b:369). Shel1-middens are still common all along the Murray 
Valley and there are numerous examples around Kow Swamp.
Terrapins or freshwater tortoises were caught along the 
watercourses.
"It (the long-necked tortoise, cheiodina longicollis) 
affords food to the natives, especially during the 
summer when the lagoons are dry, as it can then be 
procured in large numbers without difficulty. Their 
eggs, which are deposited in the beginning of 
January, amount to 15 or 20, perhaps even more, as 
the natives, who consume them in quantities, informed 
me" (Krefft, 1866a:24-5).
Three species occur in the area, the largest (Emydura macquarii) 
reaching an adult weight of 14 kg. Tortoises are still very common in 
the area. At Kow swamp in the 1950*s female long-necked tortoises moving 
from the lake to soft silts 100 m away, to excavate egg chambers, were 
seen annually piled up to the top of three-foot chicken-wire fencing, with 
only the uppermost individuals scrambling over their fellows to pass the 
fence and reach the egg-laying area. Fresh eggs and empty shells have 
turned up every year in the Kow Swamp excavations.
Several species of snake were eaten, including black (Pseudechie) 
and tiger (Notechis) snakes, and the carpet python [Morelia)(Curr 1883:283; 
Beveridge 1889:20). Frogs and tadpoles were also caught and eaten 
(Krefft 1866b; Curr 1883; Beveridge 1889).
A wide range of bird species was eaten. Aquatic birds were 
caught with nets strung across creeks and rivers. Krefft (1866b:369) 
saw Aborigines catch 50-100 ducks at a time by this method. Nets were 
also used to snare emus (Dromaius), groups of Aborigines forming a V-shape 
while others funnelled the birds into a net. "As many as a dozen emus 
are frequently taken at one time in this manner" (Beveridge 1883:45).
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As for birds eggs:
"during the breeding season of these birds (aquatic 
wild-fowl) they get eggs innumerable, the canoes 
arriving at the camps in the evenings then are 
literally laden down to the water's edge with no 
other cargo but eggs; they are heaped up at both 
ends until there is hardly room for the native to 
stand and paddle" (Beveridge 1883:36).
The mammal fauna of the area was diverse and some large species 
of kangaroo were especially common. The skins of kangaroos, wallabies 
and possums were also used as cloaks and belts. The species included 
red and grey kangaroos {Macropus), wallabies (;)>jychogalecij Lagoches t e s), 
possums (T7 rich e  su m s), bandicoots [PcmmeL's, fsoodon), native cats 
{Dasyurus), rat-kangaroos {Aepyryrmus)and marsupial mice {Sminthopsis). 
Bats seem to have been an exception, as Krefft(1866a:2) was told at 
Gunbower Creek that Aborigines did not catch them as they were "brother 
belonging to black-fellow, who kill lubra if you kill him". Indigenous 
rodents, especially the eastern water rat (Hydromys), and dingoes (Cants) 
were also eaten (Beveridge 1883:59).
Ants, ant larvae and "grubs of all kinds and sizes" (Beveridge 
1883:36) were eaten, either raw or roasted. Beveridge describes the 
collection of "laarp", the larva of a scale insect (P s y lla ) , and notes 
that an Aboriginal was able to collect "40 or 50 pounds weight of it in 
a day" (Beveridge 1883:63-65). Froggatt (1903:12) says they gathered 
2-3 pounds per day. The deposits of this laarp (or lerp) were made by 
the insects on gum leaves during summer and groups of Aborigines walked 
25-30 Km to collect it. The laarp was available for six or eight weeks, 
during which time the Aborigines "became quite fat and sleek, although 
they partake of very little other food all the time" (Beveridge 1883:65).
Bull rushes (Typha) provided food at different times of the 
year. The roasted roots were eaten during late summer and the flower
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stem during spring. This plant also provided fibre for nets and 
baskets. Water lily roots (baked), yams, dandelions, thistles[Sonchus) 
and pigface (Carpobrotus) are also recorded as food items (Krefft 1866b 
Beveridge 1889).
That food was plentiful and consistent can be seen from
Krefft's observation at Gunbower Creek:
"They were___remarkably lazy as I thought, though
on consideration it appeared to me that their 
philosophy was correct; why should they exert 
themselves? They did not lay in stores, and many 
of their viands being of a perishable nature, and to 
be had almost every day, there was no reason why 
they should work like their civilized bretheren; 
there are only two beings which appeared great 
fools in their eyes, namely a white man and a 
working bullock" (Krefft 1866b:359).
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CHAPTER 6__: EXCAVATIONS AT KOW SWAMP 1968-1973
This chapter records the archaeological investigations carried 
out at Kow Swamp. Because burials were found at different localities 
three sites have been distinguished:
1. Kow Swamp One Si te
2. Kow Swamp Two Site
3. The Spark Site
The Kow Swamp One and Two Sites are the burial areas of single 
individuals. The excavations of these burials are recorded in this Chapter 
The Spark Site is an area where a concentration of burials was discovered. 
The excavations of the disturbed and undisturbed burials from this site 
are described in Chapter 8.
When it became clear that a number of skeletons could be 
excavated in the area, the prefix KS (for Kow Swamp) was used in the 
field and laboratory to denote the numbered specimens. Apart from 
headings, this system is used here for convenience, so that KS1 refers to 
Kow Swamp One, KS2 to Kow Swamp Two, and so on.
Kow Swamp One Site
As described in Chapter 3 this burial was disturbed during 
channel deepening operations in 1962. In February 1968 Alan West and I 
excavated three trenches (1, 2 and 3 in Fig. 5) on the western bank and 
floor of the channel (Plate 1) and recovered a large number of disturbed 
bones and bone fragments. All of them appeared to be displaced, although 
there was a group of carpal bones from the right hand in close association
More extensive excavations in May 1968 were carried out, 
following the positive association of the bones from the National Museum 
(Plate 1) and those excavated in the field at Kow Swamp (already noted 
in Chapter 3). The object of these new excavations was to recover 
additional fragments and to search for undisturbed remnants of the
disposal. Trenches excavated and sections exposed at this site are 
shown in Figure 5.
Work began by removing the refill from the trenches excavated 
earlier and then excavating new trenches to the south, along the west 
bank of the channel. All these trenches were taken down to basal clays.
The thorough disturbance of the channel bank suggested that no 
part of the burial remained in situ. Isolated fragments of bone were 
found in trenches 4, 6 and 7 but in trench 8 a small remnant of undisturbed 
grave was found. At its base, lying on and in the basal clay, was a 
line of pea-sized black manganese pellets or nodules (see section, Fig.5). 
These have been interpreted as representing a zone of precipitation 
marking the lower boundary of the grave (see also Appendix 4). On the 
western end of the line of nodules, passing upwards into the bank and 
away from the area of channel clearance, was another small section of 
undisturbed grave material containing pieces of parietal and occipital 
bones. They were lying in a position of correct anatomical relationship. 
Compared with the general ground surface in the area, excluding the 
mounded banks of the channel, the base of the grave lay approximately 25cms 
below the original surface. This implies a shallow grave, barely 
sufficient to receive a cadaver without a mound constructed above it. The 
floor of the grave was approximately horizontal.
Following the completion of trench 8 and the removal of all 
grave material, trench 9 was excavated but proved sterile. Trenches 5 and 
5 (extension) were dug to define soil horizons. Trench 10, in the 
waterlogged and disturbed base of the contour channel, was excavated to 
determine whether any fragments were left in that area. None was found.
In September 1968 trenches 11-16 were excavated to secure 
further fragments. Ten fragments were found in trench 11, two each in 
trenches 13 and 16. Trenches 12, 14 and 15 were sterile.
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The man who made the original discovery, Michael O'Halloran, 
visited me in 1969 and provided details of how he found the skeleton.
He said that while remaking the western bank of the channel he saw pieces 
of white quartz being drawn to the surface. He and the property owner, 
Andrews, dug into the bank with shovels and their hands and found the 
skull and several ribs. O'Halloran was certain that the quartz pieces 
had been dislodged from a position close to "the chest of the skeleton". 
(One piece of quartz was preserved with the fragments in the National 
Museum and another was found during site excavations. All others of the 
"dozen or so" found by O'Halloran are lost).
The small section of in situ grave fill containing the parietal 
and occipital fragments defines the western or cranial limits of the grave. 
The orientation of the fragments indicated that the cranium originally lay 
on its left side and faced approximately north. The zone of manganese 
nodules defined the limits of the south boundary of the grave. Together, 
these facts suggested that the grave had been dug for the primary disposal 
of a cadaver, lying approximately at rightangles to the axis of the modern 
contour channel. The available fragments, and the size and shape of the 
grave, further suggested that the cadaver was interred in an extended 
position. If the cadaver had been fully extended the original position 
of the feet would have been at or about a point beneath and close to the 
centre of the modern contour channel.
During my interview with O'Halloran in Sydney I questioned him 
about the details of his procedures when clearing and deepening the 
channel, to see whether it was possible to verify this notion of the form 
and position of the burial. As his techniques were well-defined, 
developed professionally over several years, he was precise about the 
depths to which he had excavated, the angle of the trenching blade to the 
axis of the channel and the position of the inner edge of the trenching
4 9 .
blade in relation to the midline of the channel. He stated that he put 
the blade 15-20 cm into the soil, that the blade formed an angle of 
approximately 135 degrees to the axis of the channel (facing in the 
direction of travel) and that the inner edge of the trenching blade 
passed along the midline of the channel as he operated.
Since then I have watched a number of channel clearance 
operations, to determine the direction and distance that soil is moved 
when it is being dragged from a channel. The recovery positions of the 
excavated KS1 bone fragments show that the bones of the feet were 
displaced farthest from the in situ grave remnant. Tarsal bone fragments 
were found in trench 11 and in the northwest corner of trench 1. A 
patella was recovered from the western half of trench 1 and the bones of 
the right hand in the centre of trench 3. Cranial and mandibular fragments 
were restricted to trench 4 and the western halves of trenches 6, 7 and 8.
I deduce from the recovery positions of the disturbed fragments that, with 
few exceptions, the greater the anatomical distance from the cranium, the 
greater the distance from the grave were the disturbed fragments found.
The exceptions involve the left forearm. I conclude that the KS1 cadaver 
was buried in a position of full extension. The head lay on its left 
side, but the precise orientation of the rest of the body cannot be 
determined. The recovery position of the left arm fragments suggest that 
this arm may have been flexed upwards, against or across the body, when 
the cadaver was buried.
Kow Swamp Two Site
Gordon Spark found fragments of the KS2 skeleton in early 
November, 1968, lying on the surface in a paddock near the Taylors Creek 
Bridge (Fig.6). The burial had been disturbed by workmen from the 
Postmaster-General's department who had used a mechanical trencher to lay 
telephone cables.
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I Inspected the site in December 1968 and collected fragments 
from the loose earth beside the filled-in cable trench. A detailed 
excavation was not possible because it would have exposed the telephone 
cable, which in turn would have exposed me to prosecution by the 
telecommunications branch. I dug small irregular pits on either side of 
the cable and recovered more fragments of bone. The position of the bones 
indicated that a tightly flexed cadaver had been buried on its left side. 
The knees had been drawn up toward the thorax, with the feet close to the 
buttocks. Both hands had been placed close to the face.
The bones are all lightly encrusted with carbonate. On the 
cranial fragments the crust is not fused to the bone but is merely a 
paper-thin sheet which flakes away when it is touched. Much of the crust 
had fallen from the bones when they were first disturbed during the cable­
laying operation. The underlying bone is a mottled yellow and grey.
Beneath the carbonate sheet the bone appears fresh and not at all like the 
bone from all other Kow Swamp sites. There is no apparent mineralisation - 
no black manganese deposits or other discolouration and the bones are of 
approximately the same mass as fresh dry bone. I have not obtained a Cl4 
date for the specimen yet, but suspect it to be more recent than other 
skeletons in the Kow Swamp prehistoric population. The reasons for this 
suspicion are the lack of mineralisation and the thinness of the crust. 
Although there are variations in crustal thickness on other specimens the 
crust is always much thicker than on KS2 and has invaded the outer surface 
of the bone so that it has to be removed chemically, and cannot be flaked 
away or detached mechanically.
The Spark Site
In early 1969, at my suggestion, Gordon Spark began sieving soil 
for bone fragments in the area between the by-pass contour channel and 
Taylors Creek (Fig.6). Several fragments had been found by Sp^rk,lying
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on the surface,and the material to be sieved was spoil thrown up during 
the excavation of the contour channel.
This channel is the one referred to in Chapter 4 above, 
constructed in 1924-5 to carry irrigation waters around Kow Swamp, 
by-passing the lake storage. The channel was dug using horse-drawn 
scoops, the spoil being piled up on either side of the deepening channel. 
In the area close to the modern regulator that controls offtake from 
Taylors Creek the excavators cut through an area of Aboriginal burials in 
shallow silt. I have found no record of the skeletons being noticed at 
the time and they were simply cast up with other spoil. The bones and 
silt became mixed with underlying heavy clays from the base of the contour 
channel. Between the contour channel and Taylors Creek the mound of spoil 
built up over an area of undisturbed silt which also contained burials.
The mound was originally 4-5m high.
The mounds of spoil from the excavations are still present 
along most of the course of the channel, on both sides (Fig.6). Some 
sections have been removed however for filling and roadmaking. A 50m 
section has been removed from the north bank near the offtake regulator so 
any disturbed skeletons that may have been present in that spoil are lost.
Spoil was also removed from the area between the contour and 
the creek. This occurred in the early 1960's when reconstruction of the 
Taylors Creek regulator was undertaken. To carry out the work the water 
level of the creek was lowered by cutting off the flow upstream and by 
constructing a dam below the regulator to hold back the swamp waters. 
Bulldozers were brought across the creek and onto the spoil heap, which 
was then pushed into the creek to build the earth dam. This activity 
reduced the mound of spoil over much of the area between the creek and 
contour channel and much skeletal material went into the dam wall at 
this time. As the spoil was bulldozed into the creek the remnants of the 
mound of silt, clay and bones were disturbed further. In a few places
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the bulldozer cut beneath the mound of spoil and into the hitherto 
undisturbed silts. It was at this time that the partly-disturbed graves 
described below were damaged.
When the work on the regulator was completed some of the 
material in the dam wall was pushed out on the south bank of the creek but 
most of it was allowed to wash away into Kow Swamp. An unknown but 
undoubtedly large amount of skeletal material went with it. A few bone 
fragments have been found in the small pile of spoil on the south bank of 
the creek, including the mandibular ramus of KS7 which reconstructs with 
the mandibular corpus found on the north side of the creek.
In March 1969 Gordon Spark recovered a large collection of 
fragments on the spit of land between creek and contour. A minimum of two 
individuals were represented, and though very incomplete, these were 
designated KS3 and KS4.
In May, Spark discovered the KS5 burial when he cleared a small 
area around what were initially thought to be disturbed cranial fragments. 
He soon realised that the bones were merely the top of a relatively 
complete cranium which appeared to be in undisturbed soil (Plate 3).
He stopped work, closed the hole and contacted me. Alan West and I went 
to the spot with Spark in late May. We reopened the hole and exposed the 
top and sides of the cranium. It was clear from the orientation of the 
skull and cervical vertebrae, and the presence of carpal bones in front of 
the face, that we were looking at an in situ crouched burial. The Kow 
Swamp area had received heavy rain before West and I arrived and it rained 
intermittently during the three days we were on the site. The wet clay 
and silt made excavation and stratigraphic identifications difficult, so 
the skull and carpal bones were taken out in a small block of silt. The 
hole was closed as we thought it practical, and safe, to leave the rest of 
the burial until summer when conditions for excavation would be better.
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That decision proved to be unwise, as someone else reopened the grave 
In the meantime (see Chapter 8.)
Because of the density of disturbed bone in this area, and the 
presence of an apparently undisturbed burial, it was decided that large 
scale excavations were necessary to recover as much of the human remains 
as possible, and in particular to search for undisturbed burials. It 
was more than fitting that this area was subsequently defined as the 
Spark Site.
To date there have been four annual excavating seasons at the 
Spark Site, the first in 1970. Because of the difficulty of excavating 
wet clay and silt in winter, and the need to organise a student team, the 
field seasons have been in mid-summer. The seasons lasted 4-6 weeks and 
all began in early January.
While I have maintained overall direction of the field research 
at the sites my main concern has been with the recovery of the skeletal 
material. Mr. P.G. Macumber, assisted by Mr. R. H. Thorne (no relation), 
has carried out the geomorphological investigations associated with the 
project - depositional history of the soils from which the skeletal remains 
were recovered, hydrologic studies of the swamp and related stream systems, 
and chemistry of the mineralisation process. Mr. R.V.S. Wright assisted 
with the excavations of the burial sites and undertook independent 
excavations in the area to investigate archaeological problems raised by 
the work.
The site has been divided into three areas for convenience.
Area A . This is the area which lies between the contour channel 
and Taylors Creek (Plate 2, Figs.6 and 7). Two distinct tasks were 
undertaken here:-
1. The removal and water sieving of contour 
channel spoil for the bone fragments of
disturbed skeletons.
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2. Checking the underlying silts for undisturbed 
and damaged (but in situ) burials.
An initial 5 x 20 m area was laid out in 1970, based on an 
arbitrary sub-datum. Each metre square was then excavated, down to the 
undisturbed silts. The disturbed material, a mixture of silt, carbonate 
nodules and clay from the base of the contour channel excavation, was 
sieved in water. Most of the material was put through quarter inch 
gauge sieves, although several eighth and three-eighths sieves were used. 
The original 100 sq. m was excavated over several seasons and has been 
expanded in several directions as density of disturbed bone, depth of 
undisturbed silts or the presence of burials has dictated. All fragments 
recovered have been labelled according to the square in which they were 
found.
During the excavation of the disturbed spoil a number of 
bulldozer blade and tine marks were recognized in the sections. Most marks 
of this kind could not be traced far, as the material made them difficult 
to recognise and because bulldozers had passed back and forth across the 
site in several directions. However, these marks were plotted wherever 
found and have proved useful in reconstruction. Some bone fragments 
appeared to be freshly broken by bulldozing activities. Matching pieces 
were sometimes found for them by tracing bulldozer marks, when a bone from 
one square was compared with fragments from squares along a line of 
bulldozing.
When substantial areas had been excavated and sieved the 
undisturbed silts were checked for burials. This was done by cutting a 
face in the silts, down to the basal clays, and then progressively turning 
over the silts in slices about 5 cm thick with garden forks. This method 
involved potential damage to any undiscovered burial but it was felt this 
was the most practical method of checking large areas of silt and that in 
any case the possible damage to any burial or skeleton would be minimal.
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As it happens, three burials discovered by this technique suffered 
disturbance (but not damage) to a foot, a knee and an iliac crest, 
respectively. The partly disturbed and undisturbed burials are 
described in Chapter 3-
Area B . This is the dune area south of Taylors Creek (Fig.6). 
During the 1970 season the need to determine the detailed relationships 
of silts and overlying dune sands south of Taylors Creek, and to establish 
the original surface and depth of the silts in Area A, prompted Phil 
Macumber to excavate a section pit in the dune. Several days earlier 
Richard Wright's four-year-old son Benjamin had completed a small 
excavation (or more accurately a cubby hole) in the sands near the 
campsite on the dune. Macumber used this as a basis for deeper excavation. 
At a depth of 1.5m he discovered, with a spade, the cranium of the KS9 
skeleton (which explains the damage to the left side of the face and 
forehead of that specimen). The pit was subsequently expanded to 
facilitate the exposure and removal of the skeleton. Later in that field 
season fragmentary post-cranial remains were found in a second pit (this 
time dug as a garbage pit). There were no signs of burials or bones in 
pits dug in 1972 and 1973 in the same area on the dune.
Several other pits and trenches were dug in this area in 1971-3, 
to obtain radiocarbon samples, define stratigraphic features and to expose 
Aboriginal occupation sites (see Appendix 2 and fig.6).
In 1972 a bulldozer was used to dig a trench on the south bank 
of Taylors Creek, near the regulator. The trench was designed to display 
the dune and underlying silt sequences in section. No evidence of skeletal 
material was found during the excavation of the trench.
Area C . This part of the site lies north of the by-pass contour 
channel and includes the area between the channel and the road (Fig.6).
After the discovery of the KS2 skeleton in 1968, Gordon Spark
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continued to search for fragments in the immediate area. Apart from the 
fragments of KS4 and KS3 in area A he found scattered fragments lying on 
the surface in area C.
During 1969 he also found an apparently modern, well-preserved 
burial. The bones of tin’s burial are guite fresh, with no carbonate 
infiltration of grave or skeleton. The grave cuts through other, earlier 
graves which have been invaded by precipitated carbonates. The recent 
and earlier burials are disturbed. The carbonate encrusted remains are 
poorly preserved and consist of a few eroded scraps of cranial and post- 
cranial bones. These remains are not discussed further.
In 1970 a trench was excavated at rightangles to the swamp margin 
in this area, using a front-end loader. The trench was designed to 
display geological features and soil profiles. No graves or skeletal 
material were revealed while the trench was being dug. At the base of the 
trench, at the swamp end, carbonate-encrusted stone artifacts were found 
embedded in gravels. To increase the sample of these artifacts a second, 
shorter trench was excavated beside the larger one. Once again no skeletal 
remains were uncovered.
Arti facts
The stone artifacts found at Kow Swamp are described and 
discussed by Richard Wright in Appendix 2 . Artifacts were recovered from 
all areas of the Spark Site. Some were excavated by me in Area A, in 
both the disturbed material and in undisturbed graves. The majority were 
excavated by Wright in the bulldozed trenches in Area C, and from Area B 
to the south of Taylors Creek.
It was realised quite early in the work at Kow Swamp that 
the recovery of the skeletal remains required some effort to obtain 
cultural information of similar age, not merely to be able to place 
the buried individuals in a cultural context but to assist with the
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interpretation of the morphologies they display. It appeared there were 
certain skeletal differences between the Kow Swamp group and more recent 
remains from that and other areas of southeastern Australia. It was hoped 
to be able to test whether any morphological changes that might have 
occurred were reflected culturally. (Apart from the evidence of the manner 
of disposal the only other cultural information recovered to date is that 
described in Appendix 2).
Unfortunately the stone material tells us virtually nothing in 
this regard. As Wright points out (p. A6), "artifacts from Kow Swamp have 
such meagre attributes that they are culturally impersonal...disappointing 
in a continent with such a variegated history of stone technology". The 
artifacts excavated by Wright in the Kow Sands span the critical period around 
6,000 years ago when the "Australian core tool and scraper tradition"
(Bowler et al, 1970:52) was replaced, or added to, by a complex of point, 
backed microlith and adze flake elements on the mainland, though not in 
Tasmania (Jones 1966). As Wright concludes (p. A19), "it is a disappointment 
that in such a fertile environment we have no stone tools which throw light 
on this question of culture history". It is disappointing also not to be 
able, at this point, to compare physical and cultural change at Kow Swamp. 
Faunal Remains
A small collection of faunal remains, vertebrate and invertebrate, 
was recovered during the excavation of the disturbed silts and clay in Area 
A. A few of these remains were readily identifiable introduced animals 
such as sheep and rabbit. These bone and tooth fragments have a fresh 
bone appearance and are not mineralised or carbonate encrusted.
The bulk of the faunal material is mineralised. Most of the 
fragments - teeth, bone, shell, terrapin carapace and a crustacean gastrolith - 
were encrusted with calcium carbonate. When this crust was removed in 
acetic acid the bones were found to be mineralised. In a few cases fragments
formed the cores of carbonate nodules, rather than merely being encrusted.
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All nodules found in the excavated disturbed material had to be broken 
to determine whether they contained bone fragments or were composed 
solely of calcium carbonate.
The faunal remains are identified and discussed by J.H. Hope 
in Appendix 3, which is included here as the material on which it is based 
stems from my excavations.
Apart from the yabbie Cherax, mammals are the only animals that 
can be identified with precision. All species recovered archaeologically 
are known to have occurred at the time of initial European contact of the 
Kow Swamp area. Three of them (Maoropus vufus, Dasyurus geoffroi-i and 
Canis familiavis) are recorded as food items (see Appendix 1), but there 
is no evidence that any of the prehistoric faunal material reached the 
site through human agency. Hope notes that the mandibular fragment 
tentatively identified as Vombatus may prove to be Lasiorhinus. Material 
excavated on Mount Hope since Appendix 3 was written, and of comparatively 
recent date, includes identifiable Lasiorhinus (J. Hope, pers. comm.).
On the remains available Hope notes that the archaeological 
fauna from Kow Swamp is the same as that recorded from the Willandra Lakes 
region, northwest of Kow Swamp. It is more important however to note that 
the prehistoric fauna from Kow Swamp is quite consistent with the faunal 
suite present in the area in contact times. There is no evidence of 
species that would indicate a lake-side environment different from that 
of the present and no evidence of those extinct groups, including the 
so-called megafauna, characteriStic of Pleistocene environments in southeastern 
Australia (Bowler 1970b, Calaby 1971). This is consistent with the views of 
Bowler (1970a), Macumber (1970 and Appendix 4) and Pels (1968) that 
environmental conditions in this area of the Murray Valley during the 
period of the Kow Swamp burials were similar to those of the present day,
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except for greater stream discharge resulting from increased runoff 
from the highland catchments.
Popular attitudes and the presence of other skeletal finds in the 
Kow Swamp Area
During the course of the work at Kow Swamp I have made 
contact with a large number of local residents. Most of these people 
either operate farms or work on them. A smaller group is  employed in 
agricultural support a c t iv it ie s ,  particu larly  the Victorian State Rivers 
and Water Supply Commission, which builds and maintains the complex 
irr igat ion  network in northern Victoria. Everyone in the area knows of 
numerous discoveries of "Aborigine bones" and most people who have worked 
on the land have found some themselves. In conversations, as soon as 
people realise  that I am interested in skeletons I am regaled with 
stories of memorable finds of bones. Most were found "a few years ago", 
which means anything from three to 30 years ago. Some of these finds 
result in well-preserved sku lls  finding a temporary home on mantelpieces 
or as doorstops. Some have been made more attractive(?) - painted with 
fish ing rod lacquer or steeped in gold or green paint. Unusual features 
of the discoveries are usually recalled, such as headless skeletons, 
skeletons "at least seven feet t a l l " ,  burials with stone axes or 
suspected multiple burials. Sometimes the sku lls  from these finds 
are merely put on the nearest fencepost and used for target practice. 
Occasionally the bones are reburied.
Of several hundred viv id  descriptions of finds, "excavations" 
and unusual features the majority turn out to be second or third hand 
reports, a long time ago and from a loca lity  which is ,  to say the least, 
imprecise. However, a small percentage of finds can be located on the
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ground and for some of these skeletal material is available, either still 
in the ground or in a box at the homestead.
It is clear that skeletons have been found in large numbers in 
this part of the Murray Valley, ever since it began to be ploughed and 
excavated by Europeans. It is likely that Aboriginal remains will 
continue to turn up in this way, particularly in the immediate future 
as people in the area know that there is a "bone digger" interested in 
hearing about any finds of bones. One question that has been raised 
several times is why, given the numerous mineralised skeletons of some 
antiquity that are now being found, has so little come to light until 
recently. Prior to the present project the only discovery of any interest, 
local or scientific, was that of the Cohuna cranium in 1925. Despite the 
excitement that the specimen produced at that time the isolated cranium 
is all that is preserved, as far as I can determine. On the day the 
Cohuna cranium was unearthed some 10 or 12 other "skulls" were lined up 
on the bank with it (Macintosh 1953:277).
I can find no trace of these other remains, or even whether they 
were mineralised, as the Cohuna cranium was. I cannot say why so few 
remains have been reported or collected. Perhaps the answer lies in the 
attitude of the discoverers, as people who have visited the Kow Swamp 
sites to see burials being excavated, or who have seen photographs of the 
bones, invariably comment on how poorly preserved they appear to be. Why 
do you bother with these broken ones, they say, when we can take you to a 
sand dune where there are lots of "good ones". People are genuinely 
surprised at interest in broken, eroded or carbonate-encrusted bones.
I suspect that discoveries of skeletal remains of this sort are not 
reported and the bones are left lying where they are found. The first 
Kow Swamp skeleton illustrates the point, as I am still not clear why 
the remains were sent to the National Museum of Victoria. The discoverer, 
O'Halloran, investigated the disturbance of the burial because he saw
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pieces of white quartz and only on close inspection realised that the 
quartz was part of the burial. The only clue to police interest is the 
curiosity of one of the police constables at what appeared to him to be 
a skull without a forehead.
Museums are assumed to be looking for the good skulls, not ones 
which have "turned to stone" or "rotted away". This suspicion about the 
fate of mineralised bones is strengthened by the fact that as soon as 
people understand why I am looking for mineralised remains they promise 
to look out for them and in the last six years a number of burials have 
been located which contain highly mineralised bone. These burials may 
have considerable antiquity but are not discussed here. Radiocarbon 
dates are not available for them yet. Burial sites have been found at 
Swan Hill, Gunbower Island, Gunbower Creek near Cohuna and, most 
recently, on Mangat Hill, west of Mount Hope. The Bourke's Bridge site 
on Gunbower Island (the area between Gunbower Creek and the Murray River) 
is discussed by Macumber in Appendix 4, because of its relevance to the 
geology and dating of the Kow Swamp sites.
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CHAPTER 7 : GEOLOGY AND DATING OF THE KOW SWAMP SEDIMENTS
AND SKELETONS
The geology and geomorphology of the Kow Swamp area and the 
sediments from which the human materials were recovered, are described 
in detail by P.G. Macumber in Appendix 4. I would like here to 
summarise the results of Macumber's independent research, as an 
introduction to a discussion of the radiocarbon dating results.
In the late Pleistocene a major watercourse, the Mead Stream, 
flowed westwards across the part of the Murray Valley under study.
It was probably of similar size to the present Murray River, Australia's 
largest. The Mead Stream developed levees along its banks, which 
dammed back the waters of various northward flowing streams. Kow Swamp 
was formed when the outflow of Mount Hope Creek backed up against the 
Mead Stream levees (Figs.3, 11).
The development of Lake Kow, as it has been called by Macumber, 
resulted in the deposition of a narrow belt of silt, the Cohuna S i l t , 
along the eastern margin of the lake (Fig.11). This silt is 1-2 m thick 
and was laid down at least 12,000 years ago. Sometime before 9,500 
years ago a sand dune (or lunette) developed over one section of the silt. 
This lunette, which is 2.5km long and rises to a height of 4 m, consists 
of material defined as Kow Sand. Much later a small stream, Taylors 
Creek, developed to the east of the Cohuna Silt and subsequently cut 
through the silt to flow into Lake Kow. Taylors Creek has recently been 
enlarged as a result of its use as part of the present irrigation system.
Except for KS1 the burials are concentrated about the mouth of 
Taylors Creek. It was thought initially that the junction of the creek 
and Kow Swamp may have acted as a focus for Aboriginal activity, or at 
least of mortuary activity. Macumber concludes, however, that there is
no evidence that Taylors Creek existed at the time of the burials.
He suggests that a more acceptable explanation for the distribution 
of the burials is the juxtaposition of a former lake shoreline with 
the northern end of the lunette.
The preservation of the skeletons results from a coating of 
calcium carbonate, precipitated around the bones. This carbonate crust 
is also found on shells, ochre and stone artifacts in the Cohuna Silt, 
including those in graves dug into the Silt. In some instances carbonate 
is deposited along the margins of graves and thus defines their limits. 
This occurred in those situations where there was a difference in 
permeability between undisturbed Silt and grave fill. The KS1 grave 
margins were marked by a line of precipitated manganese dioxide pellets, 
rather than a band of carbonate.
The only skeletal remains lacking carbonate encrustation are 
those of KS9, the single individual recovered from the Kow Sand lunette. 
This skeleton lay in a leaching environment, well above the water table 
in the underlying Cohuna Silt. *
Radiocarbon Dating
The results of radiocarbon determinations of material from Kow 
Swamp are set out in Table 1. The materials used for dating vary 
according to the geological or anthropological event being dated, and 
to the materials available. Crosscheck determinations have been made 
whenever possible, to assess the validity of the materials being dated.
The crosscheck determinations were based on samples of material - shell, 
charcoal and bone - other than those used for initial date samples.
The significance of determinations used to establish the depositional ages 
of both the Cohuna Silt and Kow Sand are discussed in Macumber's Appendix 
4. The radiocarbon dates associated with the human skeletal materials 
are discussed here.
The first samples to be dated from Kow Swamp were those 
associated with KS1 and KS9. Both samples consisted of small chips of
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human bone. The bone fragments used were all from the postcranial 
skeleton but were otherwise unidentifiable. The techniques used in 
separating the carbonaceous material into fractions for separate age 
determinations are as described by Polach (1971). Comparison with 
stratigraphically equivalent dates on charcoal and shell material tend 
to show that the most realistic results are derived from the bone apatite 
fraction for the Kow Swamp microenvironment.
The KS1 date (10,070^250 B.P.) has not been checked against 
radiocarbon samples using other datable material, as the small remnant 
of grave preserved at this disturbed site contained neither charcoal nor 
shell.
To provide a check for the KS9 apatite date (9,300^220 B.P.) a 
stratigraphic series of charcoal samples was taken from the Kow Sand, 
immediately to one side of the KS9 skeleton (Fig.9). The samples consisted 
of finely-divided charcoal particles sieved from measured blocks of sand, 
rather than large lumps of charcoal from specific levels. One of these 
charcoal samples, taken from a horizontal level slightly above that of the 
skeleton (ANU-532 - 9,590-130 B.P.) appeared to validate the apatite date. 
However, samples from the same level as the skeleton, and below it, give 
ages slightly younger than that determined from the apatite. This may 
reflect rootlet contamination at lower levels in Kow Sand (Thorne and 
Macumber 1972:617-618) and/or contamination due to the breakdown products 
of European refuse found on and near the surface. As a separate and later 
check, on both charcoal and apatite results, another series of charcoal 
samples was obtained from a pit nearby (ANU-1099,1100,1101). This pit was 
dug from an undisturbed and uncontaminated surface. There is no inversion 
of the three results in this series of dates. Sample ANU-1099, from a 
level just above that of the skeleton, gives a result of 8,190-165 years 
B.P., suggesting that the skeleton is older than that, and thus is in 
general agreement with the apatite determination.
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At the Spark Site area A, between Taylors Creek and the by-pass 
contour channel, several graves have been dated using Unionid shell samples. 
To assess whether freshwater molluscs in this area incorporate "old" 
carbon into their shells a sample of living shells was collected and 
dated (ANU 1103). A C1*1 activity of 122.6 - 0.7 per cent Modern was 
obtained. The present C lk activity in the atmosphere is approximately 
155 per cent Modern (H. Polach, pers. comm). The living mollusc sample 
shows a slight disequilibrium with the atmosphere, but post-bomb activity 
is reflected in the result. It is difficult to ascertain the cause of 
this disequilibrium, but the effect only reflects an age difference of 
approximately 15-20 years. Hence it may be assumed that the incorporation 
of "old" carbon into prehistoric molluscs would not have a significant 
effect on the ages of the samples. The graves of KS5, 14 and 17, dated 
by shell samples, indicate a time range for burials in this area of from 
approximately 10,000 years ago to more than 13,000 years ago.
Further radiocarbon dating will be carried out at Kow Swamp to 
refine the sedimentary history of the Sites and burials. Also, the 
research project into the validity of bone ages in the Kow Swamp area, 
being carried out in conjunction with the A.N.U. Radiocarbon Laboratory, 
will be continued, using as yet undated specimens.
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TABLE 1 : KOW SWAMP RADIOCARBON DETERMINATIONS
Laboratory
Number
Specimen Material Radiocarbon
Age
(Years before
ANU 403b KS1 Bone apatite 10,070-250
Kow Sand 4.
ANU 531 KS9 site 
(3 & 34)
Charcoal 8,080-420
Kow Sand
ANU 532 KS9 site 
(1,2 & 33)
Charcoal 9,590-130
ANU 533 Level within 
Cohuna Silt
Charcoal 9,260-270
Kow Sand 4»
ANU 601 KS9 site 
(10-14, 18-20)
Charcoal 6,120-380
Kow Sand 4.
ANU 602 KS9 site 
(5,7-9,16,17)
Charcoal 6,950-210
ANU 619b KS9 Bone Apatite 9,300-220
ANU 869 KS14 Shell 10,930^125
ANU 871 Level within 
Cohuna Silt
Shell 10,879-100
ANU 1038 KS14 Bone Apatite 8,700-220
ANU 1103 Living Molluscs Shell >modern
ANU 1105 Cohuna Silt 
(30-42cm)
Charcoal 830^250
ANU 1235 KS17 Shell 11 ,350-160
ANU 1236 KS5 Shell 13,000^280
ANU 1099 Kow Sand 
(1m depth)
Charcoal 8,190-165
ANU 1100 Kow Sand 
(80cm depth)
Charcoal 6,030-250
ANU 1101 Kow Sand Charcoal 2,270-230
(30cm depth)
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CHAPTER 8 : BURIALS EXCAVATED AT THE SPARK SITE
This chapter records the excavation of the burials discovered 
at the Spark Site. The form of the graves and the disposition of the 
skeletal remains within them are described.
The methods used to expose and remove the contents of 
individual graves varied, as did the time taken to do the work. A basic 
problem was establishing whether particular burials had been disturbed 
by European activities and if so what effects this had had on the positions 
of objects within the graves.
Another major difficulty concerned the density of precipitated 
carbonate within the graves. The position of skeletons, relative to the 
zone of maximum carbonate accumulation, was a general guide to the amount 
of carbonate likely to be found on and around the skeletons. However, 
this accumulation zone varied in depth and thickness, so that skeletons at 
the same stratigraphic level could not be assumed to have similar 
carbonate densities within their graves. Where the density of precipitated 
carbonate was high the bones of the skeletons were encrusted and spaces 
between the bones were filled with carbonate nodules. The encrusting 
carbonate varied in thickness and included irregular projections which 
occasionally made bone identification difficult. The nodular carbonate 
was variable also, filling the spaces between bones or lying in irregular 
lumps on and around the bones.
In some cases nodules had been formed when carbonate 
precipitated within worm and insect larval burrows, or replaced decayed 
plant roots. These were deceptive, particularly when they took the 
general form of, for example, a long bone shaft, and lay beside the 
actual but encrusted bone. There were cases of apparent bone duplication; 
without breaking a piece of carbonate or encrusted bone it was sometimes 
difficult to identify which was which. There was one case where a
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burrow-filling carbonate nodule lay close to the expected position of a 
humeral shaft and was mistaken for it as the humerus had eroded away and 
was missing.
The disposition of the excavated burials, relative to one 
another, are shown in plan in figure 7. The stratigraphic positions of 
the skeletons and their relationship to sedimentary features are 
illustrated schematically in figure 8. Outline drawings of the individual 
skeletons are presented in figure 10. These drawings are intended to 
display skeletal arrangement, overall burial orientation and grave size. 
They are also intended to demonstrate certain features that may not be 
seen readily in the photographic illustrations of the burials.
Kow Swamp Five
Plate 3.
The discovery of this skeleton and the removal of the cranial 
and carpal bones are described in chapter 6. The postcranial skeleton 
and grave were covered and were to be excavated in the summer of 1969-70.
In January 1970 excavations were begun on the Spark Site.
One of the immediate tasks was to define and expose the grave of KS5 and 
recover the postcranial bones. Excavation squares were opened up so that 
the area of the grave, the position of which had been defined the previous 
year, could be exposed in plan and by two sections at rightangles. Late 
on January 9 1970 work had progressed to a point where I expected to 
expose the grave margins and postcranial skeleton the following day.
That evening a local resident visited the camp. He announced that he had 
not known we were intending to carry out further work at the site and had 
decided to look for skeletons on his own behalf. He said he had dug one 
up and thought we might be interested in the fact that it had been 
headless! Needless to say, the spot he took us to was the one we were
excavating.
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Alan West and I taped an interview with this individual the 
following day. The consents below concerning the burial and deduced 
skeletal position result from that interview, information recorded when 
the cranial and carpal bones were recovered and data subsequently recorded 
archaeologically.
The local resident had come to the site to fish. He was 
digging for worms with a shovel when he noticed bone fragments on the 
surface of the ground. He decided to look for more bones, "potholed" 
in several places and finally "struck bone". With his hands and a 
screw-driver he then exposed the skeleton. He put the bones in a hessian 
sack and took them home. His wife demanded that he take the bones away 
so he decided to rebury them. The bones were put into a biscuit tin, some 
being broken to make them fit, and the tin was put back into the hole he 
had dug. (The only saving grace to this story is that we were told what 
had happened before we excavated the grave. Had we not been told we 
would have stumbled on a "prehistoric" biscuit tin!)
The description given us as to the position of the skeleton 
indicated a crouched burial. This supported the earlier evidence deduced 
from the exposed cranium and carpal bones. The subsequent excavation 
of the disturbed grave provided additional confirmation in terms of 
available grave space. The feet were at the base of the grave and the 
pelvis slightly higher. The legs were parallel and close together so that 
the distal ends of the femora were in contact. The arms had been flexed 
at the elbows and the hands placed before the face. The distal ends of the 
humeri were lateral to the femora. The crouched cadaver was inclined 
forwards in the grave so that the head was above and in front of the feet, 
but the degree of inclination cannot be established precisely.
Quantities of mussel shell (Velesunio) had been placed in the 
grave at the time of burial. The shell was concentrated in the lower half
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of the grave but a small quantity was recovered from around the cranium. 
Some of the shell was still fused to the recovered bones by encrusting 
carbonate. The excavator of the postcranial bones had water-sieved some 
of the deposit in the contour channel and shell was scattered on the bank. 
This shell was not collected because it had become mixed with modern shell 
in the area. Quartz artifacts, charcoal and ochre were also found in 
the grave. Ten pieces of quartz lay around the bones of the hands and 
the mandible. Others were scattered towards the base of the grave.
Kow Swamp Eight
Plate 4.
This grave and skeleton was discovered on January 14, 1970. 
During the excavation of square 27 the top of a broken cranium appeared 
in the south wall at the junction of the disturbed deposit and the 
undisturbed Cohuna Silt. Although some bone fragments were clearly 
disoriented in relation to the main vault section, and were in the 
disturbed material, a large section of cranium lay in situ in Cohuna Silt. 
This was confirmed by excavation into the undisturbed silts beneath the 
bones. Two baulks, each 10cm thick, were established over the area 
considered likely to contain the grave, i.e., over the north and east 
sides of square 28. The remainder of this pit was excavated from its 
southern edge and the skeleton exposed. As this was the first grave to 
be excavated in this area of the site, and with the memory of what had 
happened to the KS5 skeleton and grave, the exposure and removal of the 
skeleton took 10 days.
The cadaver had been buried in a flexed position, lying on 
its left side. The position and plane of the resulting skeleton 
corresponded to a level of dense carbonate deposition. The individual 
bones of the skeleton were difficult to recognise and isolate, as they 
were broken and carbonate encrusted. Carbonate nodules were scattered 
throughout the area of the grave. Additionally, earthmoving machinery
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had cut down Into the grave and sliced away parts of the skeleton. 
Sections of the right side of the cranium, most of the pelvis, the right 
humerus and the proximal two thirds of the right radius and ulna were 
missing. Finally, some bones were eroded and visible only as patches 
of bone flakes or in some cases as carbonate nodules which had largely 
and irregularly replaced part or whole bones.
Nevertheless, the overall form of the disposal and the 
orientation of the cadaver were established. The positions of the 
preserved bones conform to a primary burial of a fleshed cadaver, one 
that had not been disarticulated. The cadaver had been placed in the 
prepared grave on its left side. The legs had been flexed so that the 
knees were drawn up toward the head. Both arms were also flexed at the 
elbows, and the hands positioned so that they lay directly in front of 
the face.
An attempt was made to define any grave margins that might be 
present. This was done by excavating in plan and section, and by using 
water to dampen the areas of possible grave fill and margins, in the hope 
that differential drying would display them visually. It did not. The 
density of carbonate pan development across the zone in which the 
skeleton lay, whereby carbonate precipitation obliterated the junction of 
the grave and surrounding silts, may explain our failure to define the 
grave. In any event it could not be defined. The fact that with three 
graves discovered subsequently (KS14, 16 and 17), in slightly different 
positions relative to planes of maximum carbonate density, grave margins 
were established, suggests that the KS8 grave margins were obliterated 
by carbonate precipitation.
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Kow Swamp Nine
Plate 3.
As described above in Chapter 6 the cranium of this individual 
was found by Phil Macumber while excavating a section put through the 
Kow Sand in Area B, south of Taylors Creek. The pit was immediately 
enlarged to an area 3m square, to facilitate exposure of the skeletal 
remains.
The remains of this disposal lay horizontally in a zone of 
iron oxide precipitation. No grave could be defined in the sand. 
Radiocarbon dates from samples taken at various points across the dune 
(see chapter 7 and Appendix 4) indicate that the disposal of these 
remains was made from an earlier dune surface.
The surface of the dune at the time of disposal was at or 
about the level of the skeletal remains. The disposition of the available 
skeletal material suggests burial of a cadaver but it has not been possible 
to establish this with certainty. The arms were fully extended and the 
legs were flexed at the knees. The feet are not preserved. Disposal 
could have been achieved by placing a cadaver in a prepared grave or by 
placing it on the surface and covering it with a mound of sand or other 
material. It is even possible that the remains represent abandonment 
followed by natural deposition under sand.
Leaching through the upper part of the dune has resulted in 
severe erosion of this skeleton. The postcranial remains were 
recognisable only as patches of chips and powdered bone. The cranium is 
fragile and was not excavated fully on the site. The cranium was removed
by isolating it in a block of iron-cemented sand. A wooden box with 
detachable top and base was made locally, large enough to enclose the 
block. The block was undercut and then pulled onto the base of the box.
The sides of the box were placed around the block and screwed to the base. 
Clean sand was poured around and above the block to fill the box and the 
top was screwed down. This method permitted further excavation in the 
laboratory. Some sections of the cranium have since been isolated 
(Plates 26 and 27) but what remains of the facial bones, cranial base and 
the mandible are still attached to the developed block (Plate 28) and 
have been studied in that position.
No other materials were found in the area of the KS9 skeletal
remai ns.
Kow Swamp Eleven and Twelve
The remains of these two individuals were found separately in 
January 1971, during clearance of undisturbed Cohuna Silt. No grave 
margins were discernible, possibly because the bones lay in the upper 
part of the silts, above the zone of carbonate accumulation. No 
photographs were taken of the remains in situ.
Both individuals are juvenile. Cranial and postcranial areas 
are represented but all bones are fragmentary. The cranium of KS11 
consists of portions of frontal, zygomatic, parietal and occipital bones 
(plate 29). KS12 is represented cranially by a section of the anterior 
half of the frontal bone (plate 29).
No other materials were found with the bones, which lay 
randomly in small piles. In the absence of additional data I interpret 
these skeletal individuals as the result of the burial of bundles of 
fragmentary remains of two juveniles.
Kow Swamp Thirteen
Plate 5.
This burial was discovered on February 9, 1971 during the 
clearance of a section of undisturbed silt. A patella was dislodged from
the wall of the trench.
No indication of grave margin could be detected along the 
sections exposed so the grave and skeleton were defined by excavation in 
plan. This grave is shallow, much of it being above the area of intense 
carbonate precipitation. The skeleton is inclined, some bones lying 
within the carbonate accumulation horizon and others above it. The bones 
lying within the horizon are encrusted and well preserved, but the 
uppermost bones are eroded, having only a thin coating of carbonate 
(see Fig.8). Unfortunately the cranium lay closest to the surface and 
is fragmentary. In addition, as the cranium was close to the original 
ground surface the weight of bulldozers passing over the grave had 
crushed the cranial bone.
The position of the KS13 skeleton demonstrates partial flexion 
of a buried cadaver. The cadaver was placed in the grave on its back 
with the neck flexed. The right arm and forearm were fully extended and 
lay in a position approximately parallel to the vertebral column. The 
left arm was parallel to the vertebral column but the forearm and hand on 
that side were flexed so that the hand rested over the proximal thirds of 
the right radius and ulna. The pelvis was rotated to the right through
o
90 and the legs were tightly flexed with the feet against the buttocks.
There are remnants of two other individuals in this grave.
One is an infant, KS21, and consists of a few eroded cranial and vertebral 
fragments. The KS21 group of bones is shown in plate 5, lying lateral 
to the proximal end of the broken left humeral shaft of KS13.
The remains of the third individual are shown in plate 5 - 
a small group of fragments lying over and close to the position of the 
left shoulder of KS13. They form a compact mass of fragments in no 
particular order. The bones represented include the distal half of a 
left radius, distal third of a right fibula, two carpal bones, eight 
phalanges and several mid-shaft pieces of femur. There are no cranial 
fragments. (Fortunately, the distal ends of the right fibula and the
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left radius are preserved in KS13 so there is no doubt about the 
duplication of bones). The fragments of this third individual, which 
have been designated KS22 for convenience, are cemented together with 
carbonate. It is possible that these fragments belong to more than one 
individual but at present they are referred to a single skeleton.
Although broken and fragmentary the KS22 radial fragment is larger than 
that of KS13 and the femur cortex is thicker than in KS13. I believe 
that KS22 was already fragmentary when it was buried with KS13 and KS21.
Apart from the three individuals represented skeletally no 
other objects were found in this grave.
Kow Swamp Fourteen
Plates 6 and 7.
This grave and skeleton was found on January 31, 1971. 
Following heavy rain a section of cracked cranial bone was noticed 
eroding from the edge of the contour channel bank. Its position indicated 
that the bone was in situ> in the undisturbed silts. Initial excavation 
of the bank revealed that a section of the grave along the edge of the 
eroding channel bank had fallen away. Two 20cm test sections were then 
dug across the grave to define its limits - one to the east of the cranial 
bone exposed and a second across an area which exposed the bones of the 
feet. Subsequent excavations in plan and section were carried out to 
expose the grave fully. During this work Rob Thorne discovered the 
southern boundary of the grave, represented by a sheet of precipitated 
carbonate averaging 3cm in thickness. This sheet, when finally defined 
after the removal of all grave contents, forms a continuous enclosure to 
the grave. It is a shallow dish of carbonate forming the floor and most 
of the walls of the grave. The grave, as defined by the carbonate sheet, 
is 20cm longer than the total length of the skeleton it contained. The 
interred cadaver was positioned in such a way that the feet rested at
one end of the grave while the top of the head was 20cm from the other end.
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The grave fill consists of silts that are indistinguishable 
from those outside the grave. All bones were carbonate encrusted and 
there were numerous nodules of carbonate scattered between and around 
the bones. Five small lumps of burnt earth were found in the grave. 
Scattered around the skeleton were a large number of broken fragments 
of freshwater mussel shell {Velesunio). One complete valve was found 
lying on two ribs of the right side and a complete shell was removed 
from between the distal ends of the humeri. When the cranium was 
removed it was found to have been lying on a small pile of 10 complete 
shell valves. Although broken shells are occasionally found in the 
undisturbed silts in the area of the graves at this site the density of 
shells in this grave indicates that they were placed there deliberately. 
This applies particularly to the shell beneath the cranium. Two stone 
artifacts, of white quartz, were found in the grave, one lying in the 
region of the right shoulder and the other beside the left hand. These 
artifacts can be seen in Plate 7, but I cannot say whether they were 
placed in the grave deliberately or were merely part of the grave fill.
The right scapula, the head of the right humerus and several 
thoracic vertebrae were missing. These bones were disturbed either 
during excavation of the contour channel or were washed away later. The 
region of both knees is also smashed and broken, but the reasons for this 
are uncertain. Most of the remainder of the skeleton is well preserved, 
particularly the cranium and long bones. The cranium is split sagitally 
but is not warped. The vertebrae, pelvis, right hand, right clavicle and 
both feet were recognisable only as tiny slivers or powdered remnants of 
bones.
The orientation of this flexed skeleton is curious, as the 
supra-pelvic bones lie on their left sides while the pelvis and the bones 
below it anatomically lie on their right sides. The position of the skull
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and vertebra] column, and the fact that the ribs of the right side 
overlie those of the left, indicate that the thorax and head were placed 
in the grave on their l,'ft sides. The thorax rested on the posterior 
thirds of the left ribs. The left arm was flexed at the elbow so that 
the hand lay directly in front of the face. The right arm was extended 
across the body, with the phalanges lying in a position of rni1d flexion.
The pelvis could not be defined with precision, but the 
positions of the femoral heads suggested that it lay on its posterior 
surface. What, is clear is that the bones of the left leg lie above those 
of the right, in contrast to the supra-pelvic bones. The bones of the 
legs appeared to face in the opposite direction to that of the thorax and 
head. The three long bones of the left leg were in a position of a leg 
flexion. The foot was extended slightly, relative to the tibia and fibula. 
The position of the right femur parallels that of the left bone. The
o
right tibia, fibula and foot however are rotated 180 , relative to the 
right femur. That is, the right fibula overlies the right tibia and the 
foot points towards the pelvis.
As far as I can determine the following sequence of events 
explains burial procedure and the disposition of the bones.
1. The cadaver was positioned with the head approximately 
20cm from one end of the prepared grave. The thorax 
and head lay on their left sides, with a small heap
of mussel shells beneath the head. The left arm was 
flexed upwards with the hand in front of the face and 
the right arm extended across the body. Mussel shells 
and fragments of shell were scattered over the cadaver.
2. The pelvis faced upwards. The legs were turned to 
the left side. The left leg was tightly flexed so 
that the foot on that side rested against the left
7 6 .
buttock. The right leg was also flexed but 
the segment below the knee was rotated.
The position of the bones of the legs suggests that this 
part of the body was forced downwards into the grave. Such action 
involved the area of the hips and possibly the knees. As the grave is 
not deep, because of the shallow silt in which it was dug, this may have 
been carried out to ensure that the cadaver fitted entirely within the 
prepared grave before it was closed.
Kow Swamp Sixteen
Plate 8.
This skeleton lies in the deepest grave found at Kow Swamp.
The top of the grave was discovered on January 7, 1972, near the base 
of the undisturbed Cohuna Silts. The grave and its contents were 
exposed in plan.
The cadaver had been placed on its back. The head was 
elevated and rotated to its left. Both legs were flexed. They had also 
been crossed, so that when excavated the right tibia, fibula and foot 
were below or lateral to the bones of the left leg. The right arm was 
flexed at the elbow, the hand lying on or lateral to the right thigh. The 
left arm had been flexed at the elbow, the forearm resting against the 
side of the grave under the legs, with the hand under the right knee.
This grave was dug to the base of the Cohuna Silt so that most 
of its floor lies directly on the underlying clays. Beneath the vertebral 
column 4-5cm of the clay had been removed. Some of this clay was 
apparently returned during refilling as small lumps of it are scattered 
through the lower half of the grave fill. There was dense precipitated 
carbonate throughout the grave. Along the base it formed a continuous 
layer 8-10cm thick, enclosing the vertebrae and posterior portion of the 
pelvis. As this layer lies below the zone of maximum carbonate
precipitation, it is likely that the grave acted as a solution trap, 
restricting drainage, which explains the accumulation of carbonate at 
the base of the grave.
There are several cultural manifestations associated with 
this disposal.
1. Cemented in carbonate across the upper surface 
of the cranium was a row of kangaroo maxillary 
incisors (see plate 8). There are traces of gum 
adhering to the teeth which indicates that they 
were joined together, either to each other, or, 
more probably, attached to a band which is no 
longer preserved. Beveridge (1883:26) describes 
a "netted band about an inch and a half wide 
around the brow" being worn by Aborigines in the 
Swan Hill area and notes that kangaroo teeth were 
worn attached to the hair with gum. The kangaroo 
teeth found with KS16 are consistent with a 
forehead band, decorated with teeth, being placed 
on the head of the cadaver at burial. A few 
isolated teeth were found on the base of the grave 
at either end of the cranium. These probably slid 
off the cranium following the decay of whatever they 
were attached to. There were no teeth beneath the 
cranium.
2. A piece of gum 3cm long was found lying over the 
ribs of the left side. The gum is hollowed at one 
end and may have been attached to some object. Its 
position is consistent with an object being placed 
on the chest at burial.
Found lying over the bones of the left hand and
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proximal end of the right tibia is an eroded right 
talus. This bone duplicates, and is larger than 
that of KS16.
4 . When first exposed the cranium, mandible, bones 
of the thorax and the proximal half of the left 
humerus were stained dark red. The stain 
appeared to be due to powdered ochre scattered over 
the upper half of the cadaver before the grave was 
refilled. Though some fading has occurred since 
removal the stain can still be displayed under 
ultraviolet light.
A few small fragments of shell and white quartz were found in 
the grave fill. These were scattered throughout the grave and may have 
been accidental inclusions during filling of the grave.
Kow Swamp Seventeen
Plate 9.
This burial was exposed on January 21, 1972 during undisturbed 
silt clearance. A group of left tarsal phalanges was dislodged and 
further exposure revealed the remaining bones of the foot. As areas on 
three sides of the presumed grave area had been excavated previously, 
to basal clays, the limits of the grave were defined by small testpits 
from above. The exposure of grave and skeleton was achieved by excavating 
in plan and section.
When defined the skeleton was seen to be confined in an oval 
grave. The cadaver had been placed on its back. The head lay over the 
right clavicle. The left arm and forearm were arranged in a position of 
full extension, parallel to the vertebral column. The right arm was 
positioned with the humerus parallel to the vertebral column and the 
forearm was flexed at the elbow so that the hand rested on the upper part
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of the thorax. The pelvis faced upwards and both legs were flexed. The 
right leg was drawn toward the head but without abduction or rotation.
The position of the bones indicates maximum flexion. The left leg was 
also flexed but rotated across the abdomen so that the left knee rested 
above the right shin. The feet were positioned close together.
Shafts of all long bones are well preserved. Pelvis, 
vertebral column and ribs are represented by eroded fragments. The bones 
of the hands and feet are well preserved. In general the cranium is 
well preserved.
The condition of the cranium and the region of the left knee 
indicate that, like KS14, force had been applied to the cadaver to fit it 
into the prepared grave. In this case however the grave was barely long 
enough to receive the cadaver. The pattern of fractures of the long bones 
of the left leg, and of the right tibia and fibula, suggests that after 
the left leg was rotated toward the right side force was applied 
vertically over the left knee. The cranium displays the results of a 
similar downward pressure (see Plate 34). The region of the right 
stephanion is a focus of fracture, produced by a blunt object. One result 
of this action was to drive the vault downward and forward. The facial 
bones have been telescoped through the orbits and into the cranial cavity. 
The cranium slid forward over the mandible. It is difficult to think of 
an object that might have been used by an Aboriginal to produce these 
fractures, but the two areas of pressure could be explained if one of the 
mourners used the heel of a foot to force the head and left knee sharply 
downwards.
Quantities of fragmented shell and three quartz artifacts
were found in this grave.
80 .
DISCUSSION
As noted above, the positions of the Spark Site area A graves, 
relative to one another, are shown in figure 7. The dimensions of all 
Kow Swamp graves are listed in Table 2. Because of the earthmoving 
activity on the sites the original Cohuna Silt ground surfaces cannot 
be established. Thus the depths to which the graves were dug are unknown. 
What I have done instead is to relate the grave floors to the underlying 
clay (fig.8). This schematic diagram also shows the level of the carbonate 
accumulation horizon and the relationship of the bones to that horizon.
TABLE 2 : DIMENSIONS OF THE KOW SWAMP GRAVES
(ALL MEASUREMENTS IN CENTIMETRES)
Specimen Length Breadth Shape
KS1 >165 - oval ?
KS2 - - oval
KS5 65 55 subcircular
KS8 96 62 oval
KS9 (HO) 38 long oval?
KSI 1 - - round?
KS12 - - round?
KS13 no 52 oval
KS14 105 (54) oval
KS16 - - oval
KS1 7 125 59 oval
In Table 3 orientations of the graves are set out. The results
indicate that in six out of eight burials the long axis of the grave lies 
east-west. Determination of sex of the Kow Swamp skeletons is set out in 
Chapter 9 , but it should be pointed out here that of the two burials 
aligned north-south one is male (KS8) and the other indeterminate (KS13). 
Of the east-west aligned burials KS2 is female and of the others 
KS1 , 9, 14, and 17 are male. Thus no sex difference is revealed in the
is not reflected in
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two orientations. Also, age of individuals
orientation.
TABLE 3 : ORIENTATION OF THE KOW SWAMP SKELETONS
Specimen Long Axis Cranial End Head Faced
KS1 east-west east north
KS2 east-west west north
KS5 - - south
KS8 north-south north east
KS9 east-west west north
KSI 1 - - -
KS12 - - -
KS1 3 north-south south north?
KS14 east-west east south
KS16 east-west east south?
KS17 east-west west east
With the possible exception of KS9, and the small groups of 
fragments (KS21 and KS22) buried with KS13, the excavated disposals 
described above represent simple subsurface burials of cadavers. The KS1 
cadaver was placed in the grave in a position of full extension and KS9 
was extended to the knees. Seven cadavers were placed in positions of 
varying degrees of marked flexion and in relatively small graves. Six 
lie horizontally while KS5 is in a vertical crouched position.
Ethnographic evidence from this area of the Murray Valley 
suggests that females were interred with less ceremony than males. 
However, the most elaborate prehistoric disposal at Kow Swamp, in terms 
of grave goods, is that of KS16, a female.
The fragmentary skeletons KS11 and KS12 may represent delayed 
disposal of young children and this practice was shown in chapter 5 to 
have been recorded ethnographically in the area. The individual
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reoresented skeletally as KS22 (in the communal grave described under 
KS13) is adult and may have been the result of the disposal of relics of 
the dead or some other form of delayed disposal.
I have not dealt with cremation in this chapter as none of the 
excavated burials demonstrate it. There are however some fragments (KS18) 
which were found in the disturbed deposit which display evidence of 
incineration. They are described below anatomically and are mentioned here 
as they may indicate that cremation was practiced at Kow Swamp in 
prehistoric times.
Shell, ochre and pieces of white quartz were found in several 
graves. The description of the KS1 discovery indicates that a collection 
of quartz pieces was probably placed with the cadaver in the grave. The 
quantity of quartz found about the mandible and hands of KS5 by me, and 
the large number found by the excavator of the postcranial skeleton, also 
represents deliberate inclusion in that grave. The pieces of quartz in 
the graves of KS14, 16 and 17 may have been placed there deliberately but 
there can be no certainty about this. Shell fragments and valves were 
placed in the KS14 grave, the head being placed on a pile of them. Shells 
were also put into the KS 5 grave. The tooth head band and powdered ochre 
with KS16 are clearly deliberate.
There remain the extra bones with KS13 and KS16. These may have 
been relics, body parts taken from cadavers. Meehan (1971:83) lists the 
reported examples of relic-taking in Australia, which occurred at a time 
of burial or sometime later. Body parts taken included hair, a variety of 
bones, viscera, flesh, ashes or whole body segments such as hands or the 
head. Dried hands and feet were retained in southern Victoria (Bride 1898, 
Howitt 1904). The infant KS21 found with KS13 may represent a relic or 
merely delayed disposal. The KS22 fragments with KS13 and the extra talus 
with KS16 are more likely to be relics.
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It may be significant that apart from the two Kow Swamp burials 
that involved force to position the corpse within the grave (KS14 and 17), 
there are only three other records of such a practice. One is an 
ethnographic account from the northwest of Western Australia (Meehan 
1971: map 18). The other two are from within the Murray-Darling River system. 
One is an ethnographic description from the Murray River in South Australia 
(Cawthorne 1927) and the other is the prehistoric example from Lake 
Nitchie (Macintosh et ali 1970).
One conclusion drawn by Meehan (1971) from her study of mortuary 
practices is that only simple disposal procedures have an antiquity of 
more than 5-7,000 years in Australia. Compound procedures have not yet 
been dated to more than about 5-7,000 years ago. "Thus, the major 
dichotomy within Australian Aboriginal mortuary practices may be a 
reflection of important historical events characterised by an intrusion of 
a complex of foreign traits onto an old Australian culture" (Meehan 1971:281). 
The mortuary evidence from Kow Swamp does not conflict with this 
hypothesis. If an intrusion did occur it was not evident at Kow Swamp, 
on present evidence, 10,000 or more years ago.
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CHAPTER 9 : THE KOW SWAMP CRANIAL REMAINS
RECONSTRUCTION
All material recovered was first washed to remove loose soil 
and rootlets adhering to the bones. Small fragments of encrusted 
post-cranial bone were then test-treated in weak acetic acid to establish 
safe limits for acid bath timing for the skeletons and fragments from 
each locality. While mineralisation of individual skeletons appears to 
be relatively uniform the thickness of the encrusting carbonate matrix is 
highly variable. The crust varies from a slight film to a deposit up to 
10mm thick. As pointed out by Macumber (see Appendix 4) crust thickness 
depends to a large extent on the position of the graves within the soil 
profile, or, in some cases, on the position of the different parts of the 
skeleton in relation to the carbonate horizon. In addition, deposition in 
localised areas of individual bones varies - patches of dense, hard 
carbonate deposit are often surrounded by lumps of sandy material 
loosely cemented by carbonate.
After some experimentation it was found that immersion of the 
bones in a 3-5 per cent acetic acid solution at room temperature was 
sufficient to remove most of the encrusting carbonate. Bones were 
immersed for 1-3 hours, with up to three changes of solution. All 
fragments were washed in running water in deep tanks for several hours, 
usually overnight. After drying at room temperature any residual 
carbonate lumps were drilled to within 1mm of the bone surface and the 
bones re-immersed in acid for final cleaning. It was found that when 
bones were placed in acid solution for a second, or even third, cleaning, 
there was no destruction of the already cleaned and exposed bone surfaces. 
For this reason it has not been found necessary to adopt a procedure 
whereby cleaned surfaced are sealed before re-immersion, as is the case
with bones embedded in some limestone breccias. Drillin'] was carried out 
initially with a percussion engraving tool and later with a 'Dentalwerk' 
bench drill, employing speeds up to 12,000 0PM, and fitted with a 
contra-angle handpiece. Drill bits used included diamond tipped, tungsten 
and standard steel bits.
Before reconstruction the external and internal surfaces of all 
fragments were coated with a solution of cellulose-based glue dissolved 
in acetone. This glue, 'Tarzan's Grip', has also been used for basic 
reconstruction. Where possible individual cranial bones were reconstructed 
and then added to other reconstructed bones. In some cases large multi - 
bone segments provided a basis for additive reconstruction. Gaps in 
several crania have been bridged with plaster of paris either to complete 
contours -or to strengthen weak links. For several specimens the facial 
bones have been built up with dental wax, where later recognition of 
additional small fragments might improve edge fitting or fill gans. In 
the case of KS 1 the occipital bone has been studied using non-reconstructed 
pieces as the posterior third of this cranium is warped (Plate 12.)
Parts of KS 14 are also warped and this cranium is studied from 
non-reconstructed sections.
No Kow Swamp cranium is fully reconstructed at present. Ultimately, 
full bone and plastic cranial reconstructions will be made but the 
materialsdescribed here are in varying stages of reassembly. Because of 
the disturbance on the site it is likely that additional pieces of cranial 
bone from some individuals will be found and added to the fragments in 
hand. Missing pieces will be important for those individuals where 
direct links between some sections of the crania are lacking. Other crania 
are in pieces because edges are crushed or eroded. This prevents accurate 
articulation in some cases and in others the matching surfaces are not 
thick enough to be glued together.
One of the striking features of Lite skelet.il remains found on 
the Spark Site is the variation in bone colour, texture ard mineralisation. 
When cleaned the bones range in colour from white, cream and honey-coloured 
through tan, dark brown and chocolate to dark grey or blackish. Some 
individuals are flecked with manganese impregnation while others are no*. 
Texturally there is considerable variation, some bones being glassy or 
smooth while others have a dull, pitted or eroded surface. In some 
individuals the tabular bone is hard and in others it flakes when touched.
Although there is some variation within skeletons, usually it is 
possible to recognise isolated fragments as belonging to a specific cranium. 
This apparent individuality in colour, texture and mineralisation was 
useful during the sorting and reconstruction of the disturbed fragments.
It simplified the search for fragments generally and aided the 
reconstruction of fragments into larger pieces and into specimens considered 
large or significant enough to be assigned population numbers. In two 
cases, KS 6 and 7, non-articulating fragments have been assigned to 
individuals. In KS 6 occipital fragments cannot be related directly to 
frontal fragments. In KS 7 the mandible cannot be related to the cranial 
elements even indirectly as the facial skeleton is missing. However, in 
both these cases the colour and mineralisation of non-articulating pieces 
or bones are sufficiently distinct from all other bone to justify the 
fragments being related to these individuals. The fact that KS 6 is 
subadult further distinguishes the fragments of this individual.
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DETERMINATION OF SEX
Several liner; of' evidence were examined to establish the sex ef 
the material under study. These included the I arnach and Ereedman (1964) 
sexinq technique for crania, examination of cranial mbusticity and 
muscle markinqs, the Larrach and Macintosh (1971) sexinq method for 
mandibles, and examination of postcranial material when it was available. 
Cranial Sexinq
The technique devised by Larnach and Freedman (1964) for 
Aboriginal crania was applied to the remains. This method involves the 
assessment of five non-metrical characters and two indices. Each of the 
seven features is scored 1, 2 or 3 according to its size or degree of 
development. Value 1 in each case includes the most character!'stic 
female form of a feature and value 3 the most male form. The possible 
range of scores is 7-21. Crania having a total score of 7-11 are 
classed as female and those with a score of 12-21 are classed as male. 
Larnach and Freedman believe the technique sexes Aboriginal crania "with 
at least 90-95 ner cent accuracy. Where one or even two features are 
not nresent....substitution of mean value and, when in doubt, maxima of 
first one and then the other sex, made sexing of even such crania 
feasible" (1964:306). For the five non-metrical features casts of 
features displaying the grade 2 limits are required. The results of the 
method, when applied to the Kow Swamn crania, are shown in 
table 3a.
Cranial Robust.icity
The nine crania positively sexed by the Larnach and Freedman
Characters
GO
TABLE 3a : SFXING OF KOW SWAMP CRANIA
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method, all male, are larne anH robust, with well-defined muscle 
markinqs. Of the remainder KS 6 is a juvenile (see below): as 
the method is based on adult crania the sexina result has to be 
disrenarded. KS 2, a and l* are thin-walled crania, with weak 
development of muscle attachment sites. This supports their designation 
as females. The available portion o^ KS 3 is larne. The cerebral 
surface of the frontal bone is eroded but the bone was thick. The 
specimen is probably male, in terms of its neneral robustness an^ 
clear definition of muscle markinqs.
Mandibular Sexinn
The method of Larnach and Macintosh M Q71), usino an 11- 
character scorinq system, was applied to the five mandibles complete 
enounh to be subjected to the technioue. This method of sexing is 
similar to the Larnach and Freedman cranial method in that it employs 
a 1, 9 or 7 value system, maximisinn male characters and minimisinn 
female ones. The method fixes the sectioninn point at l°/20, female 
mandibles havino possible scores of 11-1° and males 9r)-33. The scores 
are shown in Table 3b.
TARLE 3b : MANDIBLE SFXIMG
KS1 KS5 KS7 KS9 KS14
1. Ramus Breadth (max.) 3 3 _ 3 32 . Ramus Breadth (min.) 3 3 - 3 2
3. Heiaht of Ramus 3 3 - 3 3
4. Bioonial Rreadth 3 3 - - -
5. Mandible Lenqth 3 3 - 3 3
6 . Symphyseal Height 3 3 3 3 3
7. Planum Alveolare Area 3 7 3 - 38 . Gonion Eversion 3 3 3 3 3
9. Anterior Maroinal Tubercle 2 2 3 2 310. Siomoid Notch & Depth 9 3 - 3 -11 . Sulcus Intertoralis 2 9 3 3 1
Actual Score 30 31 15 25 ?A
Minimum Real Score 30 91 ?1 27 26
Positively Sexed male male male male male
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The results indicate that the five mandibles are male, 
supporting the sexing deduced above for their respective crania. 
Postcranial Sexing
Preservation of the Kow SwamD postcranial skeletons is 
not as good as for the cranial remains. Femoral heads and distal 
condyles, where they are reoresented, are eroded or broken. Pelves 
are represented by small eroded sections. For sexina ourposes the 
postcranial remains of KS1,?,5 and 14 have been assessed in terms of 
general robusticity and estimated size of bones. These results 
support the results of the cranial sexino: KS1,5 and 14 are male,
KS? is  female.
At present the only metrical evidence available concerns the 
left  c lavic le of KS1. Measurements of southeastern Australian 
Aboriqinal c lavicles have been made bv Ray (1959), using 29? specimens 
(170 male, 122 female). For maximum clavicular lenqth the study records 
ranaes of 199-160 mm for males and 106-149 nm for females. This sugnests 
that clavicles with maximum lenaths nreater than 140 mm minht be reaarded 
as male. Although the KS1 clavicle is  eroded, small areas of both the 
medial and lateral ends are Dreserved. In its  oresent state the maximum 
lennth is  16? mm. The undamaned maximum length is  estimated to have been 
165 mm. Roth these values l ie  outside the total range recorded by Ray. 
More particular ly, they are nreater than the maximum lennth recorded 
for females.
DETERMINATION OF PERSONAL AGF
The determination of the Dersonal ane of Aboriginal skeletal 
material has been based almost exclusively on dental c r i te r ia  established 
for other racial groups.
In his studv of the Aboriginal oalate and dentition Campbell 
(1995) states that "although i t  is  general!v believe^, and probablv
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correctly, that the teeth of the native erupt somewhat earlier than 
do those of the civilized white, there aopear to have been no 
observations recorded on the living subject" (1Q?5:53). More 
recently Barrett et al (1964:87), reporting the results of a 
longitudinal study of tooth eruption sequences in Aboriginals, note 
that "the chronology of tooth eruption in Australian Aborigines is 
unknown". I can find no published information on eruption chronology 
in Australians.
I can find only one published account of a skeletal study 
relevant to age assessment in Aboriginals, that by Abbie and Adey 
(1953) on ossification in a group of Central Australians. Their 
radiographic analysis was restricted to the wrist-hand and ankle-foot 
regions of 58 individuals ranaing in aae from three weeks to 
"approximately 19 years". They conclude that "the times of ossification 
displayed by the aboriaines lie within the total European range", and 
that ossification "usually falls into the earlier part of the range" 
(1953:376-7).
In determining personal aces of Aboriginal skeletons the limited 
comparative evidence available does not contradict the use of ageing 
criteria established for other croups. However, until dental and skeleta 
chronologies are established for Australians the use of aae estimates 
expressed numerically is unwarranted. Such figures, despite the 
inclusion of error estimates, may even be misleading. Until chronologies 
are established, I prefer to limit ace estimates for the members of this 
and other populations to: infant, juvenile, adolescent, young adult, 
adult and aaed.
The determination of personal ace of the numbered Kow Swamp 
specimens is based on the cranial evidence of dental eruption, dental
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occlusal abrasion and closure of the coronal, saqittal and lambdoid 
sutures. Postcranial1v the assessments are in terms of the radial/ 
ulnar and t ib ia l/ f ibu lar  distal epiohvseal fusion tables set out by 
Abbie and Ade.y (1953).
It  is important to note that the use of dental abrasion as 
evidence of oersonal aoe of Aborioinals is  very misleadina as the dearee 
of abrasion depends on the sex of the individual. In the Aborininal 
cranial collections that I have examined female crania exhibit a areater 
decree of occlusal wear than males, relative to apparent aoe. This 
most probably reflects differences in eating habits of men and women, 
characterised by the man-the-hunter and women-the-ciatherer dichotomy. 
Traditionally, althouoh both men and women are involved in the total 
production of food, men contribute more of the laraer aame such as 
kanaaroos, emus and f ish, which are cooked. Women oather veaetable 
foods and cryotic animals, such as she l l f i sh  and insect larvae. These 
gathered foods may also be cooked but women eat as they aather and 
thereby inaest more gr i t ,  relative to men. In addition, women are 
resoonsible for basket and net making, chewino fibres to make them 
pliable. For these reasons females tend to exhibit more extensive 
dental abrasion than males of the same aoe.
The aoe determinations for the numbered Kow Swamn specimens are 
set out below. The evidence on which the determinations are based are 
included as annotations.
KS1 Maxillary and mandibular third molars fu l ly  erupted, roots
•3
complete, mild wear of M- and M- occlusal surfaces. Cranial
3
sutures open. Postcranial distal eniphyses fused and
obliterated. Aoe: adult.
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KS? Maxillary left M- emoted and slinhtly worn. Maxillary
left M3 missing but root sockets indicate roots incomplete.
Coronal suture open. Aqe: juvenile.
KS3 Orbital part of left fronto-malar suture in early phase of
closure on orbital surface. Small preserved section of riaht 
maxi 1lo-malar suture closed ectocranial1v and endocranially.
Ane: adult.
KSA Left maxi 11o-malar suture partially closed. Internasal,
fronto-maxillary and naso-maxi1larv sutures open. Ane: vounn adult.
KS5 Severe occlusal wear. Lett and riaht M- fully eruoted, worn
to cemento-enamel junction linauallv. Maxillarv canines retain 
no enamel, root canals exposed. Mandibular incisors retain no 
enamel. Buccal exposure of Ml roots. Fndocranial obliteration 
of sanittal, coronal and lambdoid sutures. Fxtensive closure 
of these sutures ectocranially. Ane: aned.
KS6 Riaht II and I? erupted, C, PI, P? erupting, Ml erupted. M?
missing but root sockets broad and incomplete. All cranial sutures 
open. Anterior surface of basioccipital indicates unfused spheno­
occipital synchondrosis. Aqe: juvenile.
KS7 Coronal suture obliterated ectocranialIv. Most anterior 15 mm of 
sagittal suture (all that is available) closed, obliterated 
endocranially and barely discernible ectocranially. Ane: adult.
KS8 Dentition severely worn. Root canals exposed on maxillary left 
II - M? inclusive. Mandibular left molar renion edentulous with 
resorption of alveolar surface. Mandibular riaht condyle exhibits 
extensive lipping of articular surface. Coronal sutures obliterated 
Few small areas of saaittal and lambdoid visible. Ane: aged.
KS9 Left M3 and M- moderatelv worn but root canals not exposed. MT
3 ' l
and M- root canals exposed, buccal exposure of roots. Saaittal
suture obliterated endocranially and ectocranially.
Lambdoid suture open, Aoe: adult.
KS10 Cranial bone thin (1-3 mm), tables incompletely formed.
Metopic suture shows no sions of closure. Aoe: infant.
KS11 Metopic suture patent for 10 mm above nasion. Cranial bone 
thin (1-4 mm). Supraorbital maroin sharp. KS11 is older 
than KS10. Age: juvenile.
KS12 Metopic suture closed, supraorbital marqin sharp. Cranial bone 
thin (1 mm) over frontal boss reoion, thickening to 5 mm along 
midline. Specimen older than KS11. Age: juvenile.
KS13 Maxillary incisor severly worn linouallv, root canal exposed 
along its total lenoth. Distal epiphysis of ulna fused.
Age: adult.
KS14 Mandibular M^ crowns severely worn labiallv to below cemento-
enamel junction. Coronal and saaittal sutures closed, almost 
obliterated ectocranially and endocranially. Aqe: aged.
KS15 M3 crowns moderately worn - cusps blunted but fissures
discernible. Internasal suture obliterated. Aae: adult.
KS16 Maxillary incisors erupted, mild aeneral wear with dentine exposed 
on incisal edoe. Left and riqht M- erupted, roots complete, slight 
wear of cusps. Riaht M- erupted, mesial interstitial facet 
developed, trace of occlusal wear mesially, apical third of roots
open and incomplete. Radial, ulnar and tibial distal epiphyses 
open. Aqe: adolescent.
KS17 Cranium only partially developed and still carbonate encrusted, 
but is large and robust. Distal epiphvsis of ulna fused and 
junctions obliterated. Aae: adult.
KS18 Coronal suture open about breama. Saaittal suture closed and 
obliterated endocranially. Aqe: adult.
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KS19 Sagittal and lambdoid sutures closed. Doth obliterated 
ectocranially and endocranially. Lambdoid suture 
traceable because of mild elevation of occipital along 
line of the suture. Age: aged.
KS20 Small preserved section (25mm) of coronal suture closed
and obliterated. Central portion (20mm) of squamous suture 
closed, partially obliterated endocranially. Age: adult.
KS21 Small, thin (1-1.5mm) sections of vault bone, outer table 
incomplete. Portion of a partly formed petrous bone.
Age: infant.
KS22 No cranial remains but distal (and proximal) fi bui ar
epiphyses fused and junctions obliterated. Age: adult.
The sex and personal age of the numbered Kow Swamp cranial remains 
are summarised as follows:
Specimen Sex Personal Age
1 male adult
2 female juveni1e
3 ma 1 e adult
4 female young adult
5 male aged
6 — juveni1e
7 ma 1 e adul t
8 inai e aged
9 male adult
10 — infant
11 — juvenile
12 — juvenile
13 — adul t
14 male aged
9 6 .
Specimen Sex Personal Ane
15 male adult
16 fema1e adolescent
17 male adult
18 — adul t
19 — aaed
20 male adul t
21 — i nfant
22 — adul t
THE CRANIAL MATERIAL
The following section sets out the non-metrical 
noroholooical characteristics of the Kow Swamp cranial remains.
The descriptions are based primarily on the crania of individuals 
given population numbers. The state of preservation and re­
construction of these individuals are set out in Aopendix 5, 
which also contains references to illustrations. Most of the 
numbered individuals stem from excavated qraves, althouqh some are 
reconstructions of franments derived from the disturbed material 
at the Spark Site. In addition there is a series of fraqments from the
disturbed silts which are as yet unassigned. This material is defined in 
Appendix 5, which refers to illustrations of the fragments. Some of these 
fragments represent additional individuals while others may belong to 
numbered individuals. For example, there are 10 unassigned frontal bone 
fragments but none of them belongs to a numbered individual. Some of 
these frontal fragments duplicate areas on numbered crania. Others are 
inconsistent with numbered individuals morphologically or because of 
personal age, bone thickness, surface texture, colour or size. On the 
other hand there are 10 unassigned parietal fragments. While some of 
these clearly do not belong to numbered individuals, for the reasons just 
outlined, other fragments may well beong to numbered individuals but 
cannot be placed with them at present because gaps in fragmentary numbered 
crania prevent positive association. A few fragments of parietal, temporal 
and occipital bone are believed to belong to specific numbered crania but 
they are treated here as separate entities and will remain so until 
intervening pieces of bone are found, which positively associate them or 
until new pieces expand the unassigned fragments and prove then to 
represent additional individuals.
During the reconstructions widely scattered disturbed fragments 
were joined into bone segments. Some of these have been integrated into 
partially disturbed numbered individuals, totally disturbed numbered 
individuals and the unassigned fragments. In each case the bone segments 
have been built up from a varying number of smaller fragments. F T9, an 
unassigned occipital fragment, represents 10 joined pieces. KS 7 is 
reconstructed from 35 disturbed pieces and KS 6 approximately GO fragments.
There remain approximately 700 cranial hone fragments (and 80 
isolated teeth) recovered from the disturbed deposit at the Spark Site. 
Most of these arc small. They have not been included in the list of 
unassigned fragments, either because thev are eroded or because they lack 
sufficient features with which to orientate them precisely. These 
fragments are not described further here.
As no cranium is complete or undamaged the osteological material 
that demonstrates particular bones or parts of bones can be summarised as 
follows:
Frontal Pone: In no specimen is this bone complete, but in 
KS 1 and KS 17 damage is restricted to small 
areas of the temporal and orbital parts.
These parts are the most poorly represented 
in the Kow Swamp series. Varying parts of the 
bones are seen in KS 1-9, 11-17, 19 and 20.
Of these KS 6, 11 and 12 are subadult. There 
are 10 unassigned fragments of the frontal bone.
Zygomatic Bones: Portions of both bones are present in KS 1, 2 
4, 5, 7, 14 and 17. The left bone is preserved 
in KS 15 and the right in KS 3, 6, 8, 9, 11 and 
16. There are 4 unassigned fragments.
Nasal Bones: No complete bone is preserved. Portions of the
superior halves of both bones are present in 
KS 1, 2, 5, 6, 7, and 15; part of the left bone 
is preserved in KS 4. There are no unassigned 
fragments.
Maxi 11ae:
Parietal
Occipital
on,
Major parts of the left and right maxillary bones 
are ,reserved in KS 1, 2, 5 and 15. KS 6 and 9 
include almost all of the right bone, but no parts 
of their fellows are available. The right 
maxilla of KS 14 is damaged posteriorly and about 
the frontal process. The left bone in this 
individual is represented by non-articulating 
pieres of the body. In KS 8 left and right alveolar 
portions are present, but eroded. KS 4 preserves 
both frontal processes and the medial portions of 
the body forming the margins of the nasal opening.
The right, frontal process is the only maxillary 
element retained in KS 7. KS 17, in its present 
state of preparation, includes several small 
fragments of the left and right alveolar areas.
There are eight unassigned maxillary fragments.
Bones: Both bones are represented in KS 1, 5, 6, 7, 8, 9,
14 and 18. KS 2 and 20 include small antero-1ateral 
pieces of the left bone. No bone is complete but 
all areas are represented in one or other individual. 
Both parietal bones in KS 1 are warped posteriorly. 
There are 10 unassigned parietal fragments.
Bone: In no specimen is this bone complete. KS 6 is the
only individual preserving parts of the basilar 
portion of the bone. The individuals KS 1, 5, 6,
7, 8, 9, 14, 17, 18, and 19 include portions of the 
squamous occipital. There are 6 unassigned occipital 
fragments.
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Temporal Bones: Portions of one or both temporal bones are
retained in seven of the numbered crania 
KS 1 , 5, 6, 8, 9, 14 and 17. None retains a 
complete bone. No styloid processes and very 
little of the petrous parts are available.
There are 18 unassigned fragments.
Sphenoid 3one: KS1, 5 and 6 retain small areas of eroded and
broken sphenoid bone. There are 2 unassigned 
fragments.
NON-METRICAL DESCRIPTION
In this section the non-metrical features of the Kow Swamp 
cranial remains are described. The following comparative section 
discusses those features which demonstrate differences to features 
observed in other studies of Australian Aboriginal crania. The 
separation of descriptive and comparative sections is made for 
convenience, because of the numbers of crania and fragments involved. In 
later chapters, on the non-metrical aspects of the Kow Swamp mandibles 
and the Lake Mungo cranial remains, the descriotive and comparative 
aspects are treated simultaneously. The reason for this difference in 
approach is that the Kow Swamp mandibular material is limited and 
because Lake Mungo is a single individual.
Frontal Bone
The salient features of these bones are that they have a well- 
developed superciliary region , pronounced flattening or recession of the 
squama and marked postorbital constriction.
The supraorbital region demonstrates varying patterns of glabella, 
superciliary ridge and zygomatic trigone development. The specimens 
where the grades of glabella prominence, as defined by Martin-Saller
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(1957, fig.536), can be observed are as follows: KS 2 (grade 2);
KS 4 and 6 (grade 3); KS 1, 5, 7 and 15 (grade 4). The degree of 
prominence of the superciliary ridges is classified according to the 
grades defined by Larnach and Freedman (1964). The grades are shown in 
Table 4.
Table 4 : Prominence of superciliary ridges
Small KS 2, 3, 4 , 6 , 11 , 1 7
Medium KS 7, 16, 20
Large KS 1 , 5, 8, 14, 15, 17
The zygomatic trigone of the frontal bone is distinct in most 
cases. The grades of its prominence, as defined by Larnach and Freedman 
(1964) are shown in Table 5.
Table 5 : Prominence of zygomatic trigones
Slight or absent KS 2, 4, 6,
Medium KS 7
Large KS 1 , 3 , 5 ,
Taken altogether, the three elements described above demonstrate 
the form of the brow ridges. Larnach and Macintosh (1966:15) define 
four types, based on the three types of Cunningham (1908), with an 
additional transitional "pseudo-supraorbital torus" type between type 2 
and type 3. As this classification is more useful than others, when 
applied to Aboriginal crania, it is used here, in Table 6.
Table 6 : Brow Ridge Type
Cunningham Type 1 (Median) KS 6, 11, 12, 16
Cunningham Type 2 (Divided) KS 2, 3, 4, 14, 17
Transitional Type KS 5, 7, 20
(Pseudo-torus)
Cunningham Type 3 (Torus) KS 1 , 8, 15
1no.
A supranlabellar fossa is discernible in all the frontal bones, 
expanded laterally into ophryonic grooves. The development and 
relationship of the fossa and groove are shown in Table 7.
Table / : Supraglabellar fossa and Ophryonic Groove
Fossa indistinct-groove indistinct KS 2, 3
Fossa indistinct-groove distinct KS 6, 7, 17
Fossa distinct-groove indistinct KS 4, 20
Fossa distinct-groove distinct KS 1, 5, 8, 14, 15
While the development of ophrvonic grooves usually is a function of the 
development of the suoerciliary ridges in this series, it is not always so 
dependent, as the prominence of the frontal tuberosity also contributes 
to the shape and depth of the groove. In KS 1, 5, 9, 17 and 20 the depth 
of the groove is accentuated by the tuberosities. In KS 1, 5, 8, and 15 
the ophryonic grooves are continuous, broad features that can be traced 
from one temporal line to the other so that posteriorly the squama appear 
to bulge outward.
In their study of Queensland crania, Larnach and Macintosh (1970) 
note that where supraorbital ridges are strongly developed so as to 
embrace the zygomatic trigones the most lateral points for the measurement 
of maximum supraorbital breadth may be located on the lateral projections 
of the trigones, rather than on the fronto-malar sutures. They state that 
this situation "is often the case in Australian Aboriginal skulls. On 
some gracile female skulls the most lateral points on the frontal bone may 
be actually on the fronto-malar suture" (1970:12). During the metrical 
study of a Victorian comparative series (see Chapter 17) the most lateral 
points were noted whenever maximum supraorbital breadth was measured. Of 
170 adult crania 57.7 per cent have the most lateral points on the 
fronto-malar sutures (males 39 per cent, females 86.6). In the Kow Swamp
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series the incidence is: On suture (KS 2, 3, 4, 5, 6, 14), lateral to 
suture (KS1, 7, 8, 9, 15). Omitting subadults the percentages are: On 
suture (44) and not on suture (56).
Both supraorbital grooves and foramina occur in this series. The 
bilateral incidence is given in Table 3. Other specimens which retain 
Table 8 : Supraorbital notches and foramina
Notches bilaterally KS 1,2,3,4,7,8,12,14,16,17
Notch right, foramen left 
Notch left, foramen right KS 5 
Foramina bilaterally
only one complete supraorbital region have the following conditions: 
left notch (KS 6, 11, 15, and 20, F 4); right notch (F 1 and 6); left 
foramen (F 5). In those specimens with notches the lateral margins of the 
notches are thickened, projecting forward from the supraorbital border.
This thickening is most pronounced in KS 15. In this specimen the notch 
surmounts and is medial to a foramen. The supraorbital nerve and arterv 
are thus separated.On the posterior wall of the foramen is a smaller 
foramen for a vein of the diploe.
In three cases, shallow supratrochlear grooves are present. In 
KS 5 there is a groove on the right side, in KS 15 the preserved left 
side includes a groove and in KS 7 there are bilateral grooves.
The surface of the frontal bones, above the brow ridges and 
ophryonic depressions, is flattened. In section this area is either flat 
or a low smooth curve, elevated slightly in the midline by an indistinct 
but palpable median frontal ridge. In those cases where the midline 
glabella-bregma length is preserved (KS 1, 7, 8, and 17) the ridge is most 
distinct in its anterior third, fading about the midpoint of the frontal 
surface. In KS 1 and 7 the ridge passes into the supraglabel1ar fossa 
anteriorly. In KS 4, 5, 8, 14 and 15 the ridge is confined to a small
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area between the posterior boundary of the oohryonic deoression and 
the midpoint of the frontal surface. In KS 5 and 7 there is a distinct 
prebregmatic eminence, producing anoulation of the frontal and parietal 
bones about the coronal suture, close to the midline. There are traces 
of eminences in KS 8 and 0.
As mentioned above a frontal tuberosity, when present, 
influences the depth of the oohryonic deoression or at least helps to 
define it. This tuberosity is never well-develooed. In most it is 
absent but in KS 1, 5, 14, 17 and 20 its position is marked by a low 
tubercle. In KS 5 the presence of larae superciliary ridoes, a slight 
frontal tuberosity and a distinct orebrenmatic eminence, produces an 
undulatina frontal surface, between the supraorbital maroin and the 
breama reqion.
It may be appropriate at this Doint to discuss the possibility 
that the pronounced flatteninq of the frontal bones in this series is 
the result of artificial deformation. Larnach (1974) outlines the major 
osteological results of deformation associated with extreme frontal 
flatteninq. He notes (p. 215) that:
1. "In saoittal section the parietal bones are stronalv 
curved into a marked convexity". Expressed as the parietal curvature 
index 1^ deformed crania demonstrated indices of 25.9 - 34.5 while a 
series of 108 non-deformed Australian crania ranaed from 15.8 to 24.6. 
Larnach concludes that a cranium with marked frontal flattening cannot 
be classed as artificially deformed when its parietal curvature index 
is less than 25.0. The Kow Swamp individuals for which this index can 
be calculated are shown in Table 8a. It should be noted that the 
hiohest index in this series is in KS 6, a juvenile. The frontal bone 
in this individual is not flattened. Those Kow Swamo individuals
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possessing the flattest frontal bones (KS 1 and 5), as reflected by 
their frontal curvature indices (Table 8a) have parietal curvature 
indices that lie within the ranae of Larnach's non-deformed Australian 
series.
Table 8a : Parietal and Frontal Curvature Indices
Individual Rreoma-Lambda Rreoma-Lambda Parietal Frontal
Chord Subtense Curvature
Index
Curvature
Index
KS 1 119 93 10.33 14.75
KS 5 122 9Q 2^.77 12.71
KS 5 1 IF 98 2¿J/l 18.09
KS 8 115 23 20. on -
KS 9 115 2? po.no -
2. The parietal convexity sometimes produces a parietal
rather than an occipital, "bun". In none 
is there any si on of a parietal "bun".
of the Kow Swamo crani
3. "The pressure responsible for the extreme frontal
recession has also at the same time flattened and pushed the 
occipital squama forwards". In none of those Kow Swamp individuals 
that preserve all or part of the occipital squama (KS 1,5,6,7,8,9, 
17 and 19) is there anv evidence of flatteninq of this kind.
4. "The most posterior part of the skull is a point on 
the parietal bones". In all Kow Swamp crania where the most 
posterior point can be ascertained (12 individuals), it lies on 
the occinital bone.
In addition, I am aware of no ethnooraphic record of this 
practise in Australia, particularly from the Murray-Murrumbidoee 
catchment area of southeastern Australia, where all the "fossil" 
crania with flattened frontal bones have been recovered.
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In this series the temporal border is  d ist inct. It s  
anterior third, immediately posterior to the zvqomatic triqone, 
is  crested and usually overhangs the temporal surface. The 
prominence of the temporal crests is  shown in Table 9.
Table 9 : Prominence of the Temporal Crests
Sight KS 4, 6
Medi urn KS 2, 3, 1*
Marked KS 1, 5, 7, 8, 9, 15, 17, 20
In KS 5, 7 and 17 the crests are continued as thickened 
ridaes as far as the coronal sutures, after which they can be seen 
to divide into the temporal lines. In the remaininq specimens the 
temporal lines separate on the frontal bone. KS 8 combines both 
situations. I t  has a broad temporal crest on both sides, the 
superior and inferio r temporal lines forming the edqes of the 
elevation. The separation of the lines occurs 10 mm behind the 
zygomatic trigones.
The zygomatic trioones in KS a are distinguished by the remnants 
of a pair of sutures which indent the supraorbital margins 10 mm from the 
fronto-malar sutures. The sutural remnants cross the suoerior surface, 
almost to the temporal crests. The sutures sugqest that there were
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distinct ossification centres for the zygomatic trigones. As secondary 
ossification centres are not present normally in this area (Inman and 
Saunders 1937) the condition in KS 4 is presumably anomalous.
Evidence of the frontal suture is present in KS 10 (an infant) and 
KS 11 (a juvenile). In KS 11 a 6mm long sutural remnant is visible from 
nasion upwards. In KS 10 the 33mm of preserved "medial" border consists 
of a frontal sutural margin. The most anterior 15mm of the sutural border 
is vertical but as the posterior part is oblique, fusion of the two halves 
of the bone along the suture would have required that the left half 
overlapped the right.
Viewed in norma verticalis the anterior third of the temporal 
surface is always markedly concave. The middle and posterior thirds are 
variable. In KS 1 and 8 the posterior two-thirds maintains the initial 
convexity as far as the posterior border of the bone. In KS 2, 5, 7, 14 
and 17 the posterior two thirds are flat.
This variation stems from the position and outline of the temporal 
lines, which define the area of the temporal surface inferolateral1y. In 
KS 5, 8, and 17 the temporal lines are approximately straight and parallel, 
posterior to their initial curvature along the posterior boundary of the 
zygomatic trigones. They are also widely spaced so that they reach the 
coronal sutures close to the maximum breadth of the frontal bones 
posteriorly. That is, stephanion and coronale are close together in these 
individuals. For this reason the temporal surface is reduced in area and 
is vertical. KS 1 and 14 contrast this situation as the temporal lines 
present a continuous curve, arching backward and medially over the middle 
third of the temporal surface. In these frontal bones stephanion and 
coronale are widely separated and the temporal surfaces are expanded
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upwards posteriorly. In frontal view these temporal jjrfaces are convex 
along the coronal sutures.
The anterior part of the temporal surface and the zygomatic 
trigone display evidence of the "lateral supraorbital wing" described by 
Macintosh and Larnach (1972:2) These authors state that the feature is 
diagnostic of H ^;o creetua but is not seen in "modern" crania, including 
those of Aboriginals. The "wings" are recogn isable in . r-eiu.- posteriorly 
as an almost horizontal area of the temporal surface attached to the 
projectinc trigones. The development of the feature is variable in 
erectus and does not always occur, as Sinanthropus Skull 12 demonstrates.
i
In the majority of the Kow Swamp crania the anterior temporal surface is 
either vertical or almost vertical. In KS 1,8 and 15 the zygomatic 
trigones flare laterally and the temporal surfaces behind them are drawn 
outward and upward so that they are inclined at an anale of approximately 
25-30 degrees to the Frankfurt Plane. This situation corresponds to the 
"supraorbital wing" in Sinanthropus 10.
The orbital surface is poorly represented being confined to its 
anterior half in all cases. The Kow Swamp crania include both rounded 
and sharp supraorbital margins. The incidences are shown in Table 10, and 
refer to the area of the margins between the supraorbital notch and the 
fronto-malar suture.
Table 10 : Supraorbital margins
Sharp KS 2 ,4 ,5,6,12,15 ,F 2 and 6
Rounded KS 1,3,7,8,9,11,14,15,17,20 
and F 1 ,5 and 8.
Medially the position of the trochlear attachment is marked by 
a small depression in KS 1, 2, 4, 5, 7, 15 and 20. In KS 15 the depression 
is bordered medially by a low ridge and laterally by a short spur of bone, 
suggesting that the ligamentous part of the trochlea had undergone some
ossification.
1 OQ.
In most specimens the cerebral surfaces are eroded but where 
substantial sections are available the surface is undulating, with 
shallow fossa -like depressions that receive the cerebral gyri. The 
depressions are concentrated anteriorly and laterally in KS 1, 2, 5, 7, 8, 
20, and F 3. In KS 19 and F 9 the depressions are clustered along the 
sagittal part of the posterior border of the bone.
Frontal crest development is shown in Table 11. The posterior
limit of the crest is present in six specimens. It ends in a notch in
KS 2 and 11. In KS 1 and 20 the ends of the crest divide to border a
shallow furrow, the sulcus for the sagittal sinus. In KS 7 and F 3 the
crest fades into a flat surface.
Table 11 : Form of the Frontal Crest
Sharp KS 2, 8, 11 , 12
Blunt KS 5, 20, F 3
Sharp anterior- ,,c , n m  Z . • KS I , o , 9Blunt posterior ’
Frontal sinuses are exposed in four specimens. In KS 1, 5, and
8 there are pairs of large sinuses which extend laterally to the level of
the medial border of the supraorbital notches. The total width of the
sinuses is 35mm in KS 1 , 2° mm in KS 5 (using the lenqth A8 of Schuller,
1943). The preserved left sinus in KS 20 also reaches the level of the
medial border of the notch. In KS 5 each sinus is divided into two 
compartments.
Zygomatic Bones^
These bones are large and robust, with pronounced muscle 
insertion sites. All parts of the bones are represented.
The dominant feature of the lateral surface is a prominent malar 
tuberosity. The development of this structure is shown in Table 12, using 
the grades defined by Larnach and Freedman (1964). With two exceptions the 
malar tuberosities graded "large" are roughened elevations 15-20mm long,
no.
parallel to the lower border of the bone, in KS 7 and F 11 the
12 : Promi nence of the Ma lar Tuberos i ty
Absent KS 2
SIight KS 3, 4, 6, 15, F 12
Medi urn KS 8, F 10
Large KS 1, 5, 7, 9, 14, 15, 17, F 11
tuberosities are the central and thickest parts of ridges which rise on the 
orbital border at the maxillomalar suture and sweep across the bone parallel 
to the orbital margin. In KS 7 the ridges bifurcate below the lateral 
margin of the orbit. One arm passes up the frontal process, just failing 
to reach the frontomalar suture, while the other continues horizontally 
along the temooral process.
Zygomatico-facial foramina are listed in Table 13. They range in 
size from minute to 3mm in diameter. The size of particular foramina does 
not depend on whether they are single or multiple. In KS 8 the largest of 
its multiple foramina is on the crest of the malar tuberosity and in 
KS 15 there are foramina above and below the tuberosity.
Table 13 : Zygomatico-facial Foramina
Absent KS 4
Single KS 2, 3, 5, 9, 16, 17, F 11
Double KS 1, 6, 7, F 12
Muí tiple KS 8, 14, 15, F 10
In all specimens the masseteric attachment roughens and thickens 
the length of the lower border of the bone. Interiorly, the maxillomalar 
suture in all cases is elevated, relative to the incised attachment site. 
In KS 8 the attachment area is expanded upwards and onto the lateral 
surface anteriorly and in KS 7 small downward projections produce an 
undulating outline in norma l a t e r a l i s .
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In 14 specimens (KS 1,2,3,5,6,7,3,9,14,15,16,17, F 10 and 11) the 
middle third of the maxilloinalar suture lies in a depression. This is 
produced by a thickening of the orbital border above and in most cases, 
by the abrupt rise of the malar tuberosity posteriorly. The depression 
is distinct from the infraorbital fossa.
The orbital margin is never sharp. On all bones it is rounded 
and may be flattened inferolaterally. In almost all cases the junction of 
lateral and orbital surfaces cannot be defined precisely as the bone 
surface flows smoothly from one to the other. In KS 16 and F 10 
intermittent faint lines mark the boundary.
The orbital surface is smooth and concave, with small 
zygomatico-orbital foramina. In KS 3 and 15 the entrances to the foramina 
are marked by short grooves. The preserved right bone in KS 16, and the 
right bone in KS 5, are the only specimens which do not include a small 
tubercle superolaterally, the site of attachment of the lateral check linament 
of the lateral rectus muscle. Despite its absence on the right side in 
KS 5 a wel1-developed tubercle is present on the left side.
The frontal processes are thick and stout. A prominent marginal 
process is always present, giving the process a concave appearance when 
.seen in norma lateralis. The breadth of the process, across the maximum 
projection of the marginal process, is 12-20mm. The posterior edges are 
sharp. The temporal process is damaged in every case but wherever a part 
of the articulation with the temporal bone is preserved it is clear the 
zygomatic process of the temporal bone formed the superior member along an 
oblique articulation.
The temporal surface is convex above and concave below. The 
surface is smooth and includes generally small zygomatico-temporal 
foramina. In KS 5 and 8 these foramina are 2mm in diameter.
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Nasal Bones
Enough is preserved in all specimens that include parts of both 
bones to indicate that they are constricted laterally. In KS 1, 4, 5 and 
15 the position and course of the nasal articular surfaces of the maxillae 
confirm the constricted nature of the nasal bones in those specimens. The 
available fragments also indicate that the nasal bones were concave 
anteriorly.
In KS 5 and 15 the internasal sutures are obiiterated. Traces of 
then1 can be seen in KS 1 and 7 and the exposed medial border of the left 
bone in KS 4 indicates that little or no fusion had occured in that 
individual.
The breadth of the naso-frontal articulations are shown in Table 14. 
The dimensions are grouped according to the three grades defined by 
Larnách and Macintosh (1966:20).
Table 14 : Breadth of Naso-frontal Articulation
Narrow (under 10mm) —
Medium (10-12mm) KS 6 (10mm), KS 3,5,11,15 (11mm)
Broad (over 12mn) KS 1 (13mm), KS 2 (15mm), KS4,7 (17mm)
Maxillae
In those specimens that preserve parts of both maxillae the canine 
roots produce marked bulging of the buccal plate. This condition clearly 
separates the anterior and lateral surfaces of the body. The anterior 
portion between the canines is flat in KS 1, 2, and 5. In KS 8, 14 and 15 
the anterior part is convex. The convexity is due in part to bulging II 
roots interiorly and to the prolongation of the base of the anterior nasal 
spine along the intermaxillary suture superiorly. In KS 15 bulging of the 
canine roots and the projection of the anterior nasal spine produces a 
pair of shallow depressions beneath the inferior margins of the nasal
openings.
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The grades of subnasal prognathism are shown in Table 15.
Casts of the limits of the "medium" grade of Larnach and Macintosh 
(1966:32) were used in determining the form of the subnasal region in this 
series.
Table 15 : Subnasal Prognathism
Absent
Smal 1
Medium
Large KS 1, 5, 6, 8, 9, 14, 15
The floor of the nasal aperture is preserved bilaterally in KS 1, 
2, 5 and 15. In these specimens the anterior nasal spines are well- 
developed, although eroded. The tip is preserved in KS 15; it is pointed. 
Along the inferior border of the nasal aperture in KS 2, 5, 6 and 15 the 
aristae prenasales fade rapidly below the level of the nasal floor, on 
courses that would meet in front of the anterior nasal spine. In these 
maxillae there is slight evidence of a paraseptal ridge but essentially 
the nasal floor is continued smoothly out and down, onto the labial 
surface. In KS 1 there is no trace of a paraseptal ridge but on each 
‘side a sharply defined arista prenasalis passes medially into the anterior 
nasal spine. In this case the anterior boundary of the nasal floor is 
clearly separated from the anterior surfaces of the maxillae.
The infraorbital region is recessed. The depths of the 
infraorbital fossae, using the technique defined by Larnach and Macintosh 
(1966:31-2) are set out in Table 16.
Table 16: Depth of the Infraorbital Fossa
Absent -------
SIight KS 1, 4, 6
Medium KS 5, 9
Deep KS 14, 15
Very Deep ------
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The infraorbital foramen, where is is preserved, opens above the 
deepest part of the infraorbital fossa. A single foramen is present in 
KS 6 and 15. In KS 5 there are small accessory forimina, 7mm medial to the 
main foramina, which are 4mm in diameter. In F 15 an elliptical 
depression 8mm wide leads into an infraorbital foramen 6mm in diameter.
The infratemporal surfaces are convex and smooth on the right 
side in KS 5 and 6, the only specimens where the area is intact. A large 
(4mm) alveolar canal opens on the surface in KS 5. In no specimen is the 
maxillary tuberosity preserved.
Only the anterior part of the orbital surface is present.
i
Medially, lacrimal notches are present bilaterally in KS 1 , 4, 5, 15; on 
the right side in KS 6, 7, 14 and on the left in F 18. In the nine cases 
where the complete frontal process is present the gutter leading down and 
into the lacrimal notch is visible at the fronto-maxi11 ary suture, behind 
the anterior lacrimal crest. The small area of inferior orbital border 
is rounded in all cases except KS 6. Here the border appears as a thickened 
ridge, due to a groove on the orbital surface. This groove develops on 
the maxillomalar suture and expands medially until it passes into the 
middle of the lacrimal notch. The groove is so deeply incised that, 
although the lacrimal bone is missing, it is likely that the articulation of 
maxilla and lacrimal at this point created a foramen at the junction of 
the groove and the lacrimal notch. Presumably the groove marks the course 
of an enlarged inferolateral lacrimal canaliculus.
Various parts of the maxillary sinuses are exposed in this series. 
The sinus always appears to be large. There do not appear to have been 
any septa on the sinus floors related to the interdental spaces, and in no 
case do tooth roots project into a sinus.
The form of the palate is variable in this series, due largely to
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differences in the contour of the dental arcade and the height of the 
palate.
Various methods, metrical and non-metrical , have been employed 
to classify the shape of the palatal outline. Metrical methods are 
discussed by Campbell (1925:31-34). More recently de Villiers (1968) has 
discussed both methods of classification. She points out that while 
metrical classifications are less subjective, the "non-metrical 
classifications have the advantage of giving an impression of the actual 
shape of the dental arcade and palate" (1968:138). The Kow Swamp palates 
are classified according to the three types described by Galloway (1937).
A non-metrical classification has been preferred here because some 
specimens are eroded or incomplete, and measurements necessary for a 
metrical, classification cannot be taken on some specimens. The shape 
classification is set out in Table 17.
Table 17 : Shape of the Palate
Horseshoe-shaped KS 1,2,8,9,14
U-shaped KS 5 , 6
Divergent U-shaped KS 15
Angulation of the alveolar bone about the canine teeth, noted
above on the external surface of the maxillae, is noticeable also on the 
palatal contour. In KS 1, 5 and 15 the canines project outwards and the 
incisor teeth are positioned in a straight line between them. In KS 1 the 
lateral incisors project further forward than the central incisors, so 
that a line across the 12 teeth passes 1mm forward of both II teeth 
(see Plate 38).
Measurements of palate height, as defined by Larnach and 
Macintosh (1966:74) are presented and discussed in Chapter 17. The range 
of palate heights is 14mm (KS 5) to 21mm (KS 15). The variation in 
palate height is reflected in the shape of the lateral walls of the
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palate (see Plates 38 and 39). In KS 5 and 6 the bone surface over the 
lingual roots of II-Ml is at a low angle to the palatine processes of 
the maxillae. Posterior to that area the palatal walls are vertical, 
i.e., at rightangles to the palatine processes. In KS 15 the surface 
lingual to Il-C is curved strongly, passing upwards from the al veol ar marains. 
The surface over the Dremolar-molar region oasses vertically,with a sharply- 
angled junction with the palatal roof. The junction of the walls and 
roof of the palate is difficult to define in KS 1, as the steeply sloping 
anterior and lateral walls pass into the roof as a smooth curve, there 
being no sharp junction as in KS 15.
Transverse palatine sutures are visible in KS 6. In KS 2 the 
palatine bones are missing but the palatine processes of the maxillae 
preserve their posterior borders. In KS 5 and 15 the sutures are 
obliterated and in all other specimens the relevant areas of bone are 
absent. In KS 6 all of the suture on the right side is preserved but only 
7mm is available on the left side. The course of the sutures in KS 2 and 
6 corresponds to the transverse type defined by Woo (1949). In KS 6 the 
two sutures do not meet in the midline as the palatine process of the left 
maxilla is 2nm longer than its fellow. The reverse is the case in KS 2.
There is evidence of palatine torus development in the five 
palates available (Plates 38 and 39). Their shapes can be classified 
according to the system devised by Woo (1950): KS 1, 2, 5, 6 (mound 
type), KS 15 (ridge type). The torus is wel1-developed in KS 5 and 15. 
Although the transverse palatine sutures are obliterated in KS5 the 
palatine torus appears to be confined almost entirely to the palatine bones 
in this specimen. It has a subtriangular shape, with a sharply-pointed 
apex reaching the posterior nasal spine. Anteriorly the torus fades 
rapidly on the posterior parts of the maxillae.
The tip of the posterior nasal spine and palatine torus is 
broken off in KS 15 but the bone seen in section at the break suggests that 
the torus reached the tip of the spine. The torus in this specimen passes 
forward to the incisive foramen. Although classed above as ridge-type, 
the torus in KS 15 is variable, being ridged and pointed posteriorly, 
flattened in its middle third and sharply ridged toward the incisive 
foramen. The flattened middle third consists of two toral elevations, 
separated by a median groove, similar to the specimen figured by Woo 
(1950, Plate 1 , fig.5).
Lateral to the palatine torus in KS 15 are deeply incised 
grooves for the greater Palatine vessels. Paired grooves are present 
bilaterally, separated by sharp ridges. Grooves are present also in KS 2, 
5, and 6 'and intergroove ridges in KS 2 and 6.
The form of the posterior parts of the palatine tori in KS 5 and 
15 define distinct gutters or grooves leading to the greater palatine 
foramina. These gutters are accentuated as their roofs lie at a higher 
plane to that of the palatine processes of the maxillae. The adolescent 
KS 6 displays mild development of this feature.
Incisive foramina are available in KS 1, 2, 5, 6, 15 and F 17.
The foramen opens into a shallow incisive fossa in KS 1 but in all other 
specimens the foramen opens abruptly on the palate. Larnach and 
Macintosh (1966:70) define incisive foramina as medium in size when their 
dimensions lie between 3 x 3mm and 5 x 4mm. On this basis all the Kow 
Swamp foramina would be classed as large. The measurements are set out in
Table 18.
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18 : Size of Incisive 
(In Millimetres)
foramina
Lenuth Breadth
KS 1 7 8
KS 2 8 5
KS 5 7 8
KS 6 7 -
KS 15 8 5
Parietal Bones
These bones are robust and display wel1-developed muscle 
insertion sites.
Viewed in norma I 'c r t ic a l is the parietal contours show mild, 
rounded elevation along the sagittal suture. KS 9 is the only individual, 
of 10, which can be considered to display keeling or gabling of the 
parietal vault. In this specimen the anterior thirds of the surfaces 
of both parietal bones contribute to a blunt ridge along the sagittal 
suture. The ridge surmounts an elevation best seen in norma o e r t ic a l i s .
The elevation is triangular and has its apex on the sagittal suture, 55mm 
posterior to bregma. The base of the triangle is 70mm wide and parallels 
the coronal suture, approximately 10mm posterior to the suture. (The 
termination of the elevation on the left side is broken away).
The postero-1ateral margins of the elevation rise from 
longitudinal parasagittal depressions which lie medial to the temporal 
lines. These depressions, which occur only on KS 9, are shallow and 
long-oval in shape. They are approximatelv 45mm long and have a maximum 
breadth of 20mm. The long axes of the depressions are oblique to the 
sagittal suture, their anterior ends being 37mm lateral to the suture while 
the posterior ends are only 27mm from it. The anterior edges of the 
depressions are discernible 15mm posterior to the coronal sutures.
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The degrees of prominence of the parietal eminences or "bosses" 
have been classified according to the method used by Larnach and 
Macintosh (1966:52). Grades were established using casts of the 
specimens demonstrating the limits of their "medium" grade. The results 
are set out in Table 19.
Table 19 : Prominence of Parietal Eminences
Slight KS 1, 2, 5, 7, 9, 14, 17, 18, 19
Medium KS 8
Marked
The superior and inferior temporal lines can be felt on all
i
specimens, but not always seen. The course of the lines is not a smooth 
continuation from the frontal bone, as the lines are drawn downwards 
about the coronal sutures: the posterior portions of the lines on the 
frontal bones curve downwards close to the coronal suture and the most 
anterior partsof the lines on the parietals pass sharply upwards.
The inferior temporal lines are more distinct than the superior 
in all specimens except KS 19, where the superior line is developed as a 
sharp ridge in its central, most superior part. In KS 7, 8, 14 and 19 
the two lines form the boundaries of an elevated ridge coursing the length 
of the parietal bone. In these specimens, and in KS 1, 5, 9 and F 24, the 
most posterior parts of the lines are elevated immediately anterior to the 
lambdoid suture, terminating in angular marginal tori.
Several specimens (KS 5 , 6 , 9  and 14) exhibit mild flattening 
along the posterior third of the sagittal contour. This condition however, 
does not warrant definition of obelion depression in these specimens. In 
the remaining crania the posterior thirds of the parietal bones are 
rounded, maintaining the dorsal contour along the sagittal sutures.
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The endocranial surfaces of the parietal bones in this series 
are poorly preserved, relative to the ectocranial surfaces. In most 
cases the surfaces are eroded. Except for KS 9 internal depressions
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reflecting the projection of the parietal eminences externally are 
present in all preserved sides. In KS 1, 6 and 14 they are present 
bilaterally. In KS 5 there is a depression on the right side only and 
in KS 9 depressions are absent bilaterally. A depression is discernible 
on the preserved sides of KS 7 (left) and KS 8 (right).
In KS 8 and 9 the obliterated sagittal suture is marked by 
a blunt ridge along the midline. In KS 1, 5, 6, 7, 18 and F 25 there is 
no break in the curve from one side to the other. All specimens display 
shallow depressions to receive arachnoid granulations. They lie close 
to the sagittal suture. The depressions are well-marked in KS 1, 7, 8 
and F 29. In no specimen is there a recognisable groove for the superior 
sagittal sinus.
A few impressions for the middle meningeal vessels are 
preserved. In all specimens where the anterior and posterior branches 
are seen on one bone (KS 1, 5, 6, 7, 8 and F 22 and 28) the anterior branch 
depression is better developed, and passes upward along the coronal suture. 
Occipital Bone
With the exception of the basilar part of the KS 6 occipital 
bone, the descriptions are confined to the preserved areas of squamous 
occipital bone.
The external squamous surface is characterised by a distinct 
occipital torus. The torus always reaches the occipito-mastoid suture.
KS 5, 6, 7, 8, 9 and 14 preserve parts of at least one mastoid process on 
their temporal bones: in KS 6 the occipital torus fades at the 
occipito-mastoid suture but in the other five individuals the torus is
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continued across the suture onto a mastoid crest. The occipital torus 
has two elements in this series - a sagittal part which is mound-shaped 
and paired lateral ridge-shaped parts. The mound-shaped section is 
defined above by a sulcus supratoralis (except in KS 6) and below by the 
indentation of the nuchal plane. In KS 1 and 17 the junctions of the 
median and lateral parts of the torus are marked by a slight thickening of 
the mounded area.
A sulcus supratoralis (as defined by Weidenreich 1940) is always 
present but varies in depth and width. In KS 1, 5, 8, 14 and 19, F 47 
and 49 it is shallow (2mm), 20-35mm wide,,1imited and largely defined by 
the median part of the torus. In these specimens the structure is more 
correctly called a fossa supratoralis. In KS 9, 17 and F 50 the torus is 
3-4mm deep and is not limited to the area above the mounded median portion 
of the occipital torus. In these three individuals the sulcus extends 
laterally almost to the lambdoid suture. Over the lateral (ridge-shaped) 
part of the torus it arches upwards and 20mm away from the toral ridges, 
finally curving downwards along the lambdoid suture and fading close to 
the junction of torus and suture.
The occipital plane above the sulcus (or fossa) is smooth.
In KS 5, 9, 17 and 19 and F 49 the supero-lateral border, for 40-45mm on 
either side of lambda, is thickened into ridges. Viewed in norma lateralis 
the occipital bones in these specimens appear to bulge slightly, relative 
to the parietal surface. A similar ridging is present in KS 14, as part 
of a triangular elevation at the apex of the occipital bone. The 
elevation has lambdoid sutural sides 18mm long and a base of 22mm. The 
elevation is most pronounced interiorly and may represent a lambda bone. 
There is no sign of a suture externally and the internal surface is 
eroded.
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KS 1, 5, 6, 8, 9, 14, 18, 19 and F 48 and 49 preserve the 
median third of the occipital torus and upper part of the nuchal 
plane. In none of these specimens is there a trace of an external 
occipital protuberance. This is not surprising, given its frequent 
absence in Aboriginals. Larnach and Macintosh record the absence of 
this feature in 94.9 per cent of N.S.W. crania (1966:57) and in 83.3 
per cent of Queensland crania (1970:45). KS 1, 5, 6, 8, 19 and F 48,
49 and 51 preserve the area of the external occipital crest. The crest 
is faint in KS 1 and F 51 and well-developed in the remainder. The 
attachment sites for muscles semispinalis capitis and rectus capitis
i
posterior minor are clearly defined in those specimens preserving the 
attachment areas.
The right condylar canal is retained in KS 5. It is narrow 
(3mm in diameter). KS 1 and 6 preserve the occipital condyles. In KS 6 
they are of similar shape, smoothly rounded with maximum depressions of 
5mm below their ends. Their posterior limits are 37mm apart and the 
anterior 15mm apart. The left condyle in KS 1 is 27mm long while the 
right is much shorter, though it cannot be measured. The left condyle 
is strongly convex downwards, having a maximum depression of 7mm below 
a chord joining its anterior and posterior ends. All four condyles 
(KS 1 and 6) display mild grooves on their medial surfaces, marking the 
attachments of the alar ligaments. The hypoglossal canals are preserved 
in KS 6 and on the left side of KS 1. Their maximum diameters are:
KS 1 (8.5mm), KS 6 (right 5mm, left 6mm). KS 6 presents a faint elevation 
in the midline, marking the pharyngeal tubercle.
The body of the basilar part of the KS 6 occipital bone is 
small. Its anterior end indicates a cartilaginous surface in life, 
consistent with an unfused spheno-occipital synchondrosis. The remainder 
of the inferior surface is smooth and featureless.
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As is the case in the parietal bones, the Kow Swamp occipital 
endocranial surfaces are eroded. A distinct internal occipital 
protuberance is present in KS 5, 9, 19 and F 48, 49 and 51, the only 
specimens to preserve this area. The endocranial surface above the 
orotuberance is present in KS 8, 19, F 49 and 51. In F 51 a sharp 
crest passes upwards along an irregular course from the protuberance, 
marking the medial boundary of a groove for the superior sagittal sinus 
on the right side. There is no evidence of a groove on the other three 
specimens. Parts of the cerebral and cerebellar fossae are visible in 
KS 1, 5, 6, 8, 14 and 19 and F 49 and 51. In KS 1 the cerebral fossae
i
are much deeper than the cerebellar, but in the other individuals the 
two pairs of fossae are of subequal depth.
Temporal Bone
Sufficient bone surrounds the external auditory meatus in 
five individuals (seven sides) to permit determination of its shape. In 
all cases they are oval. Larnach and Macintosh found oval meatuses in 74.8 
and 71.2 per cent of N.S.W. and Queensland crania (1966:38, 1970:30).
Using Martin's (1928) types of meatuses these authors record 79.3 per cent 
(N.S.W.) and 71.0 per cent (Queensland) as having type 3, "long diameter 
obliquely from below behind to in front above". The seven Kow Swamp 
meatuses have this form.
No Kow Swamp specimen exhibits any evidence of auditory 
exostosis. Its absence in this series may be significant, in view of 
their presence in 27.9 per cent of 476 Murray Valley crania examined by 
Roche (1964), although that series stemmed from the western part of the 
valley and no specimens came from the immediate area of Kow Swamp.
In eight cases the curvature of the upper border of the squamous 
part of the temporal bone can be determined, either on the temporal bone 
itself or in terms of the squamous suture indentation on the parietal bone.
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In six specimens the sutural border is "weakly to moderately arched" 
(Thorne and Macumber 1972:319) and on KS 5 the border is expanded 
upwards so that it is almost semicircular.
The glenoid cavity is clearly defined in all cases. Anteriorly, 
wel1-developed articular tubercles terminate as projections at the
»
lateral margins of the cavity. Small but distinct postglenoid tubercles 
limit the cavity posteriorly. The tubercles have sharp lateral margins 
and in all cases separate the squamotympanic fissure from the glenoid 
cavity. The glenoid cavities are always large and deep; in no case
i
is there any evidence of arthritic flattening.
Larnach and Macintosh (1966, 1970) grade N.S.W. and Queensland 
zygomatic arches into slender, medium and large grades. No definition 
of the grades is provided so the Kow Swamp crania cannot be compared 
directly with their results. The available specimens retaining the whole, 
part or root of the zygoma however indicate that it is always well- 
developed and robust in this series. In the 10 cases where the 
superior margin of the external auditory meatus is preserved the root 
of the zygoma is continued posteriorly as a suprameatal ridge, which is 
itself continuous posteriorly with a supramastoid crest. The crest 
reaches the parieto-mastoid suture. The supramastoid crest is swollen 
in its central part and sharply defined above. Inferiorly it fades 
smoothly into a shallow groove formed by the crest above and the mastoid 
crest below (KS 1, 5, 8, 9, 14 and F 34, 36 and 38). Complete mastoid 
processes are present in KS 5, 6, 8, 14 and F 35 and 36 and another eight 
temporal bones display parts of the lateral surfaces of the processes.
In all cases, complete or incomplete, a mastoid crest is present.
There is no evidence of a parietal notch bone in the Kow Swamp
series.
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Medial to the mastoid process the digastric fossa is wide 
and deep, sharply bordered posteriorly by the continuation of the 
posterior margin of the mastoid process, which curves medially to the 
inferior part of the occipito-mastoid suture. In two cases the 
juxtamastoid process is absent on one side (KS 1 and 5) and in KS 8 
it is absent on both sides.
The styloid sheath is preserved in KS 8 (right), F 36 and F 40. 
In each case it terminates as a sharp point. The sheaths do not appear 
to have been long, suggesting that the styloid processes may have been
i
relatively short. In F 36 and 40 the area surrounding the base of the 
styloid process is small, further suggesting that the processes were 
small or slender.
Sphenoid Bone
The floor of the left pterygoid fossa is preserved in F 20.
The fossa appears to have been narrow, to judge from the remnants of 
the plates. The lateral plate is continued posteriorly as a ridge on the 
body of the bone, terminating medial to foramen ovale. In this specimen 
foramen ovale is long oval in shape, as it is in KS 1 and 5. The 
preserved right foramen in KS 6 is subcircular. In all cases the 
foramen opens into a broad depression, rather than opening flush with the 
inferior surface of the bone. This condition does not constitute a pit 
however and there is no evidence of subdivision of the foramen. In KS 1,
5 and 6 the lateral and anterior walls of one foramen spinosum are present 
and it is clear in these cases that this foramen is separated from foramen 
ovale.
In F 19 and 20 (which may represent opposite sides of a single 
bone) the infratemporal crests are developed into sharp ridges, thickened 
anteriorly at the margin of the inferior orbital fissures. The ridges
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represent a plane of marked anaulation of the inferior and temporal 
surfaces of the greater wings of the bone. Crests are present in KS 1 
and 6 but in these two crania the inferior surface of the sphenoid 
passes evenly onto the temporal surface.
Before discussina the non-metrical asnects of the Kow Swamp 
crania I would like to record the incidence of the 30 minor non-metrical 
cranial variants listed and defined b.v Kerry and Berry (1967). Several 
of these morpholoaical features are mentioned above but they are grouped 
here for convenience. Their incidence in various Australian skeletal 
populations has been examined by Kellock and Parsons (1970). Many of 
these characters, particularly of the base of the cranium, cannot be 
assessed in the Kow Swamp group as the relevant areas are missing. The 
following list indicates the variables, their incidence in the Kow 
Swamp adults and the percentane incidence found by Kellock and Parsons 
in 335 N.S.W. and Victorian crania, the majority from "close to the 
Murray River" (1970:411).
Variable Kow Swamp NSW/Victoria
1 . Hiqhest nuchal line present None of 10 crania 36.02 . Ossicle at the lambda None of 1? 12.3
3. Lambdoid ossicle present None of 14 48.0‘
4. Parietal foramen present None of 0 74.0
5. Bregmatic bone present None of 13 0.0
6. Metopi sm None of 10 0.6
7. Coronal ossicle present None of Q 4.98 . Epipteric bones present None of 3 23.4
9. Fronto-temporal area not 7.0articulation preserved
10. Parietal notch bone 
present None of 7 15.9
11. Ossicle at asterion None of 9 15.9
12. Auditory tori present None of 9 17.9
13. Foramen of Huschke present area not 
preserved 4.4
14. Mastoid foramen exsutural not in 3 42.3
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Variable
15. Mastoid foramen absent
16. Posterior condylar canal
patent
17. Condylar facet double
18. Precondylar tubercle
present
19. Anterior condylar canal
double
20. Foramen ovale incomplete
21. Foramen spinosum open
22. Accessory lesser palatine
foramen present
23. Palatine torus present
24. Maxillary torus present
25. Zygomatico-facial foramen
absent
26. Supra-orbital foramen
complete
27. Frontal notch or foramen
present
28. Anterior ethmoid foramen
exsutural
29. Posterior ethmoid foramen
absent
30. Accessory infraorbital
foramen present
For seven of the variabl
Kow Swamp NSW/Victoria
not in 3 25.7
nPt in 2 15.7
not in 9 0.5
not in 9 12.2
not in 1 3.8available
not in 4 2.6
not in 3 57.3
none in 5 84.9
5 o f  5 3.7
none in 5 0.3
1 of 16 32.2
1 of 11 10.4
none of 11 53.0
area not 31 .9preserved
area not 2.8
preserved
1 of 4 16.2
the relevant area is not
preserved in Kow Swamp crania and for another seven only three or 
fewer crania are available for the variable. Variables 1,3,4,12,23, 
25 and 27 would appear to indicate differences between Kow Swamp and
the museum series. However, the overall source of the Kellock and 
Parsons sample stems from a very wide area of southeastern Australia 
and the comparison needs to be reassessed via some breakdown of their 
data for crania from the area around Kow Swamo. Further, in cases 
such as variable 12 (auditory tori or exostoses) small or localised 
populations with hi ah incidences (Roche 1%4) may alter the overall
incidence for a sample drawn from a wider area.
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NON-METRICAL COMPARISON AND DISCUSSION
Although there have been numerous studies of the Aboriginal 
cranium there are, so far as I am aware, only four circumcranial studies 
of the non-metrical aspects of the Australian cranium - those by 
Krogman (1932), Fenner (1939) and Larnach and Macintosh (1966, 1970).
The studies by Krogman and Fenner are of Australia-wide cranial series, 
though Fenner's 1182 specimens represents a larger sample than that of 
Krogman (183 specimens). The bulk of Fenner's cranial series (80 per cent) 
stems from Southeast Australia - South Australian (mostly Murray River)
562 crania, Victorian 192 and N.S.W. 188. The two studies by Larnach 
and Macintosh are of cranial populations from geographically restricted 
areas, coastal N.S.W. and the whole of Queensland. The comparisons 
made in this section are with the published frequencies for non-metrical 
features provided by Fenner, and Larnach and Macintosh. The majority 
of the comparisons are with the N.S.W. and Queensland studies of Larnach 
and Macintosh. This is because these authors have defined the various 
grades used in their study, in most cases, and I have followed their 
classification in my description where possible, to permit direct 
comparison with their results. For certain features discussed in this 
comparison only the values recorded by Larnach and Macintosh were used, as 
casts or other definitions of their standards were available, thus making 
terms such as "small" or "large" intelligible.
Discussion is limited to those features which appear to show 
variation in their incidence; that is, between the Kow Swamp crania and 
the Museum series studied by previous workers. It is important to note
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that in no case do the Kow Swamp crania reveal an incidence for a 
specific feature lying wholly outside the frequency ranges observed 
by other workers. As the Kow Swamp series includes juveniles and 
adolescents, males and females, comoarison is made using percentage 
differences for adult males only.
The purpose of comparing the Kow Swamp crania is, of course, 
to ascertain what, if any, changes have occurred in Aboriginal cranial 
morphology since the late Pleistocene. A potentially serious flaw in 
such an exercise is the assumed or implied modernity of the museum crania 
that are used for comparison. Publications headed "The Australian 
Aboriginal Skull..." or "The craniology of the Aborigines..." have no 
chronological component or structure: they record the features of 
specimens lying on museum shelves, without regard to the age of the 
material. As noted in Chapter 2, very few of the so-called "fossil" 
crania are dated with any accuracy and apart from the Broadbeach skeletal 
series, as yet undescribed, few Aboriginal crania can be shown to be 
genuinely Modern.
It can be argued that the vagaries of preservation make it 
unlikely that many museum crania are "very old". The visual clues to age, 
which might be the basis for including or excluding specimens in study 
series, can be misleading. Specimens that are mineralised or encrusted 
may have considerable antiquity, yet as carbonate-encrusted horse and cow 
bones from Sydney and Leitchville demonstrate, mineralisation can occur in 
less than 200 years, given suitable conditions. Conversely, and perhaps 
more importantly, some of the dated prehistoric skeletal material - West 
Point, Green Gully, and Lake Nitchie - lacks carbonate or other 
encrustation which might suggest its antiquity. Lake Nitchie is 
approximately 6800 years old (Macintosh 1971).
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The inclusion of a small percentage of prehistoric specimens 
in a "Modern" comparative series could result in a masking of any 
morphological changes that have occurred in Aboriginal cranial form in 
the last 10,000 years or so. It is possible also that osteological 
changes were occurring in late Pleistocene populations. If this was the 
case then the use of the Kow Swamp series as a population, may itself 
be misleading, spanning as it does a known time range of 3,500 years 
(9,500 to 13,000 B.P.).
However, if one assumes the bulk of museum crania to be less 
than, say, 1000 years old, then comparison of known Pleistocene and 
museum crania is of value as it provides a general or minimal indication 
of morphological differences.
It will be seen from Table 20 that several morphological 
features of the Kow Swamp frontal bones express a more robust form than 
other Australian cranial series. The supraorbital elements, superciliary 
ridges and zygomatic trigones, indicate higher percentages of the "large" 
grade in the Kow Swamp series. In addition, all ^our adult male Kow Swamp 
specimens retaining the glabella are classed as grade 4. Larnach and 
Macintosh record values of grade 4 or more in 77.0 per cent of *5 M.S.W male 
crania (1966:13) and in 78.0 per cent of 69 Queensland crania (1970:10). 
Taken together the overall brow ridge form comparison demonstrates a more 
extensive development in the Kow Swamp group. Of the nine Kow Swamp adult 
male frontal bones 6 have pseudo-torus or torus form, compared with 
25.0 per cent of N.S.W. and 2 9.9 per cent of Queensland specimens.
An additional indication of wel1-developed brow ridges, or at 
least of their lateral parts, is the position of maximum supraorbital 
breadth. As noted above the most lateral points are lateral to the 
fronto-malar suture in 61.0 per cent of Victorian male crania and in 
55.5 per cent of the Kow Swamp adult male crania.
Table 20 : Percentage comparison of non-metrical features
of Kow Swamp and Eastern Australian Adult Male Crania
+ = N.S.W. Crania (Larnach and Macintosh 1966)
0 = Queensland crania (Larnach and Macintosh 1970)
Feature and Grade Kow Swamp NSW+ Queensland0
Superciliary Ridges N = 10 N = 65 N = 67
Smal 1 20 15.4 18.9
Medium 20 4O.0 33.3
Large 60 44.6 47.8
Zygomatic Trigones N = 8 N = 64 N « 69
SIight - 10.9 15.9
Medium 1^.6 2 6. 6 4 3. 5
Large 87.6 62.5 ¿0.6
Brow Ridge Form N = 9 N = 6¿ N = 67
Cunningham's Type 1 - - -
n i 2 33.3 7 5.0 70. 1
Transitional Type 33.3 21.9 23. 9
Cunningham's Type 3 33.3 3.1 6. 0
Prominence of Temporal 
Crests N = 10 N = N = 69
SIight - 13.8 40.6
Medium 20 53.0 46. ¿
Marked 80 32.3 13.0
Prominence of Malar 
Tuberosity N = 9 N = 6¿ N = 65
Absent - 1.6 -
SIight 11.1 20.3 20.0
Medium 11.1 31.2 30.7
Marked 77.3 ¿6.9 49. 3
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Breadth of Naso-frontal 
Articulation N = 5 N = 60 N = 68
Narrow - 18.3 33.8
Medi urn 60 31.7 41.2
Broad ¿0 50.0 25.0
Subnasal Prognathism M = 6 N = 57 N = 65
Absent - 3.5 -
Smal 1 - 02.8 24.6
Medium - 52.6 46.2
Large inn 21.1 2Q.2
Depth of Infraorbital 
Fossa N = 5 N = 61 N = 67
Absent - 1.6 -
SIight 2n 37.7 50.7
Medium 4n 37.7 37.3
Deep 40 IP.7 P.o
Very Deep - 3.3 3.0
Size of Incisive Foramina N = 3 N = 61 N = 64
Absent - - -
Small - 8.2 18.7
Medi urn - 41.0 46.9
Large ion 50.8 34.4
Prominence of Parietal 
Fmi nence N = 9 N = 66 M = 69
SIioht 80.8 69.7 57. P
Medi urn 11.2 24.2 31 - P
Marked - 6.1 10.2
Table 7 records the relationship of supraolabellar fossae and
ophryonic grooves. The combination of distinct fossa and qroove is present 
in five of the nine adult male Kow Swamp frontal bones available (55.5 per 
cent). Medium and marked supraqlabellar fossae were found in ^.6 per cent 
of N.S.W. male crania and medium and deep ophryonic orooves in ¿1.6 per cent
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(Larnach and Macintosh 1966:15). For Queensland male crania the percentages 
are 50.7 per cent (supraglabellar fossa) and 53.7 per cent (Ophryonic 
grooves) (Larnach and Macintosh 1970:13-14). Although these authors 
state that the ophryonic groove "is an extension laterally of the 
supraglabellarfossa" (1966:16), they do not tabulate the combinations of 
fossa and groove. It is clear from their tables that the degree of 
development of supraglabellarfossae is not matched by a similar development 
of the ophryonic grooves. For example, in N.S.W. crania (Larnach and 
Macintosh 1966:15) while 27.7 per cent of males display "medium supra- 
glabellarfossae, only 15.4 per cent display "medium" ophryonic grooves.
However, even if one assumes a maximum combination of 
distinct fossae and grooves (N.S.W. 41.6 per cent, Queensland 50.7 per cent) 
the Kow Swamp frontal bones demonstrate a higher incidence of distinct 
groove and fossa (55.5 per cent).
Rugosity characterises the temporal crest. Finht of the 
10 Kow Swamp adult male crania have "marked" crests,
whereas the N.S.W. and Queensland series display "marked" crests in only 
32.3 and 13.0 per cent respectively.
Macintosh and Larnach (1972:5, table 2) record the total 
absence of a "lateral supraorbital wing" in 202 Australian crania (and in 
143 crania of other groups). These authors regard this feature as 
diagnostic of Homo ereotus. They state that "in ancient fossil skulls 
there is some variation in the persistence of Homo ereotus traits. The 
lateral supraorbital wing is absent in all of them.." (1972:6). Twelve 
Kow Swamp crania preserve the relevant region and three of them (all adult 
males)possess the flange-like projection.
The dominating feature of the lateral surface of the 
zygomatic bones in the Kow Swamp series is a wel1-developed malar 
tuberosity, sometimes expanded into a curved ridge. Table 20 indicates
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that 77.ft per cent of the Kow Swamo adult male bones have "marked" 
tuberosities. Other Australian series demonstrate "marked" tuberosities 
in less than 50 Der cent of cases.
All the preserved Kow Swamp maxillae (seven SDecimens, six of 
which are adult males) exhibit pronounced (the "larae" oradel subnasal 
proonathism. In N.S.W. male crania 21.1 per cent were classed as large 
and in Queensland 29.2 per cent (Larnach and Macintosh 1966:32; 1970:26).
The incisive foramina in all five Kow Swamp palates are larqe.
The small number of adult males (three) makes it difficult to compare 
the group with others. It may be significant however that in other 
Australian cranial series (Table 20) the incidence of larqe foramina 
in males is never more than 51 per cent.
The adult male KS 9 is the only individual to display keeling 
or gabling of the vault. All other Kow Swamp crania are rounded 
across the sagittal suture. Larnach and Macintosh record "moderate" 
or "marked" gabling in 5^.8 per cent of 65 N.S.W. male crania (1966:51) 
and in 76.8 per cent of 69 Queensland crania (1970:40). Fenner records 
gabling in 85 per cent of females and 93 per cent of males (193Q:257).
Parietal eminence development is "slight" in the Kow Swamp 
group. The figures (Table 20) suggest a somewhat lower incidence of 
wel1-developed eminences than in other Australian groups. Fenner 
records absent to small eminences in 73 per cent of males and 62 per 
cent of females (1939:250).
The region of the occipital torus displays a more extreme 
development in the Kow Swamp crania. With the exception of the adolescent 
KS 6, a torus is always present. It is present in the five adult males 
available. The torus is evident in the majority of Australian crania. 
Fenner records a transverse occipital torus as present in 93 per cent
of male crania and 82 per cent of females (193Q:26Q). Larnach and 
Macintosh found it present in 93.2 per cent of N.S.W. crania (1966:56) 
and in 87 per cent of Queensland individuals (1970:43). However, 
the torus is more extensive in the Kow Swamp males as it always reaches 
the occipito-mastoid suture. In N.S.W. and Queensland male crania the 
torus reaches the suture in 1Q.6 and 27.8 per cent of cases respectively 
(Larnach and Macintosh 1966:57; 1970:44).
A sulcus (or fossa) supratoralis is always present in Kow 
Swamp occipital bones. The fossa is seen in 70 Der cent of cases, 
a sulcus in 30 per cent. In N.S.W. crania a fossa is present in 26.3 
per cent and a sulcus in a further 92.° per cent (Larnach and Macintosh 
1966:55). For Queensland crania these authors note fossae in 23.7 per 
cent and sulci in 3A.8 per cent (1970:43). Thus 50.8 per cent of the 
N.S.W. crania and 41.5 per cent of Queensland specimens display neither 
fossa nor sulcus.
Mastoid crests are present in all 14 prehistoric Kow Swamp 
examples preserving this area. Larnach and Macintosh note crest 
absence in 57.8 per cent of N.S.W. crania (1966:44) and in 45 per cent 
of Queensland individuals (1970:34).
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CHAPTER 10 : THE KOW SWAMP MANDIBLES - 
NON-METRICAL DESCRIPTION AND COMPARISON
The condition of the mandibular remains and their state of 
preservation are set out in Appendix 6. This appendix also refers to 
illustrations of the mandibular remains, Plates 40-43.
Lateral surface of the Ramus
This region presents a deeply undulating surface, largely due to 
prominent lateral eminences and eversion of the gonion.
All rami include a well-defined eminentia lateralis rami, situated 
in the middle of the process and approximately 15mm in diameter. This 
mounded structure is distinct from the arista eotooondyloidea3 which is 
marked only in KS 5. Above the crest the condyles in six cases display 
lateral subcondyloid tubercles.
The coronoid processes are all distinct and pointed. The anterior 
border passes almost vertically in KS 1 , 7, 14, and F 57 but in KS 5 and 
F 59a slight bulging forward defines the base of the process. The tip in 
the six cases available is relatively sharp, and faces upwards.
Weidenreich (1936:72-3) defines the mandibular angle as a 
morphological region, as well as a metrical feature. He says that in 
'recent man1 the angle is a more or less regularly curved 
projection, separated by slight but distinct notches from the base of 
the mandibular body anteriorly, and the posterior border of the ramus 
posteriorly. The Kow Swamp mandibles are smoothly curved in this area. 
The border flows smoothly upwards to the posterior surface so there is 
no posterior notch. Interiorly, the lowermost points on the mandibular 
bodies lie below M2 and behind this region the border is elevated 
slightly to a shallow 1inoisura praeangularis' (Weidenreich 1936:73).
The subsequent downward projection of the angle is slight, so that when 
the mandibles are placed on a flat surface the mandibular angle is
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elevated. For these reasons it has been difficult to assign a definite 
point to the gonion.
All mandibles display eversion of the lower border, sufficient in 
KS 1 and KS 5 to produce masseteric fossae on both sides. The lower 
portion of the muscle attachment area is roughened, with small ridges 
passing upwards and forwards, sometimes as far as the lateral eminence.
The gonion region is preserved on both sides in two specimens (KS 1 and 5). 
The eversion is symmetrical. Larnach and Macintosh's results (1971:26) 
indicate that in Aboriginal males the incidence of eversion is much 
higher than for females (40.9/3.5 per cent).
Medial surface of the Ramus
In all specimens where the posterior continuations of the alveolar 
margins are preserved they fuse. Each then expands into a very pronounced 
torus triangularis. In KS 5 and F 57 the intermediate portion of this 
continuation is thickened, sufficient to merit the description 'crista or 
tinea intermedia (crista pharyngea)' (Weidenreich 1936:68). In the 
remaining specimens (KS 1, 14, F 57 and 66) there is a ridge, and it 
provides a sharp medial boundary to the sulcus precoronoidea. Larnach 
and Macintosh (1971:23) record distinct or marked crista pharyngea in 
16.1 per cent of coastal N.S.W. mandibles. In all the Kow Swamp specimens 
the ridge is posterior to the anterior border of the coronoid process, 
though only just in KS 1. Larnach and Macintosh (1971:23) point out 
that Weidenreich appears to regard the crista pharyngea as a continuation 
of the medial alveolar margin. In at least two of the Kow Swamp specimens 
this is not the case as the ridge is a direct prolongation of the 
lateral or external alveolar margin. In these specimens the medial 
alveolar margin describes a 10-12mm curve laterally to meet up with its 
lateral fellow. Larnach and Macintosh (1971:23) state that 'a retromolar 
triangle was so very little seen in our Aboriginal series that we have not
recorded a table for it'. In KS 1 and 5 the clear separation of the
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medial and lateral alveolar margins produces definite triangles 
(Klaatsch's trigonum postm ola re). The condition in F 57 and 59 suggests 
that the medial and lateral prolongations contribute equally to the 
development of the torus tr ia n g u la ris3 though even in these cases the 
medial members pass laterally to take part in the ridges.
The fo ssa  preooronoidea is the variable depression bounded by the 
anterior border of the coronoid process laterally and the alveolar ridge 
medially. Larnach and Macintosh (1971:22) found that generally it 
tended to be deeper and narrower in Aborigines, compared to Mongoloids. 
These authors tabulate three degrees of depth for their series. In the 
Kow Swamp series the fossa is variable. If the maximum depth is measured 
from the boundaries described above the series has the following values:
KS 1 (5mm), KS 5 and F 59 (1mm), KS 7 and F 57 (3nm). Width varies from 
7mm (F 57) to 11mm (KS 7). The anterior (antero-inferior ) margin of the 
fossa is definable in KS 5, where the lateral alveolar margin curves 
medially to join the developing a r ista  pharyngea. In all other specimens 
the fossa is a direct continuation of the su lcu s extra m olaris.
The left condyle of KS 1 and the two KS 5 condyles preserve the 
region of the superior pterygoid tubercle. In none is there any evidence 
of a tubercle.
The torus tria n g u la ris (or 1 torus tria n g u la ris  ram i1)(Weidenreich 
1936:68) is well developed in all (five) specimens. In Larnach and 
Macintosh's series 22.5 per cent were 'marked' and 55.0 per cent were 
'medium' (1971:24). The bifurcation products of the torus are also very 
pronounced in this series. The anterior branch, the c r is ta  cndocoronoidca, 
passes as a low buttress, nearly to the tip of the coronoid process in 
most specimens. In F 59 the crest reaches the top and produces a knob-like 
tip to the process. The c r is ta  endocondyloidea is also distinct and 
overhangs the su lcu s c o l l i . The two crests define the planum trian g u la re,
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which in KS 5 and F 59 is flat, with a slight depression anteriorly.
In KS 1 , 7 and F 57 the elevation of the crests (endocoronoidea and 
endocondyloidea) produces a fossa, rather than a planum. Larnach and 
Macintosh record deep fossae in 18.5 per cent of cases (1971:21).
All of the Kow Swamp mandibles have a well-marked sulcus colli.
This is mainly due to the expanded crista endocondyloidea which creates 
a groove at the posterior border. The groove terminates anteriorly in a 
large mandibular foramen. The KS 1 mandible includes traces of the 
'crista intermedia' (Weidenreich 1936:71) on both sides. Some indication 
of the lingula is present in all cases. The thin triangular plate of 
this process varies from a slight thickening of the anterior wall of the 
mandibular foramen to a spur projecting 3-4mm over its opening.
Superiorly, the base of the lingula is thickened and everted so that in 
KS 7 it projects upwards and outwards as a strong spur of bone.
The recognition of the mylohyoid grooves is difficult in all 
mandibles except KS 5, where the presence of a ridged pteryooid line gives 
a clear posterior outline. In F 57 the groove is roofed at one point, 
the nerve and vessels passing through a short (3mm) canal approximately 
12mm from the mandibular foramen.
The attachment site for the medial pterygoid muscle 'consists of 
a triangular field, the base of which is directed upward and forward' 
(Weidenreich 1936:70). This is the case here, each specimen having a 
roughened, elevated attachment area. In KS 1 and KS 5 the upper corner 
of the area is further elevated into a mild inferior pterygoid tubercle.
Four condyles are complete, KS 1 (left), KS 5 (right) F 68 (left) 
and F 58 (right). Their dimensions are shown in Table 21.
From these figures it is clear that the condyles are narrow. The 
articular surface of Aboriginal condyles is highly variable, with a trend 
to flattening in late adulthood. This produces a rounded surface, often
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associated with arthritic lipping and a corresponding flattening of
the articular surface of the temporal bone.
Table 21 : Dimensions of Kow Swamp 
Mandibular Condyles 
(In Millimetres)
SPECIMEN ANTER0-P0STERI0R MEDIO-LATERAL
KS 1 9.0 25.0
KS 5 10.0 20.0
F 58 8.0 (16.5)
F 68 8.0 17.0
The articular surface of the Kow Swamp condyles is smooth and relatively 
flat, with a slight downward slope in the lateral third. Given the 
pronounced dental attrition evident in KS 1 and KS 5 it is surprising 
that the condylar surfaces do not reveal any traces of flattening that 
might be expected as a consequence of the prolonged attritional forces 
involved.
Lateral surface of the Corpus
The Inferior parts of the bodies are more informative in this 
series than the upper and alveolar regions. F 64 and 71 are edentulous, 
as is the preserved left side of KS 8 behind the premolars. In these cases 
resorption is advanced. Kow Swamp 7 preserves only the anterior half of 
the right body and the left side is interrupted by a large abscess 
associated with the exposed roots of Ml. A smaller abscess surrounds the 
roots of the right Ml in KS 5, and resorption had begun on the left side 
following the relatively recent loss of M2. In both Y \ I and Y\ '» 
masticatory stress was strong enough to produce rotation of the lower 
molars, with exposure of the root surfaces,and there is some loss of
alveolar bone.
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Nevertheless, the basic form of the surfaces can be gauged as 
the bones conform to the same general pattern. The sulcus extramolaris 
is distinct in KS 1,7 and F 55. In these jaws it is an oblique furrow 
which is developed below the second molars and passes upwards to be 
continuous with the fossa precoronoidea. This was probably the case 
with F 57 also. In KS 5 the sulcus is an oval depression, terminating 
posteriorly at the junction of a thickened alveolar ridge and the 
lateral prominence.
In the few places where it is well preserved the alveolar margin 
is developed as a sharp ridge which bulges outwards, sometimes curling 
over the sulcus extramolaris. In KS 5 and KS 7 the alveolar border is 
straight or level in the premolar-molar region. In KS 1 it is a shallow 
downward curve between C and M3, reflecting a curved occlusal plane.
There is always a distinct lateral prominence, its boundaries being 
clearest posteriorly where it dips sharply, producing a shallow 
depression in front of the anterior boundary of the massateric 
attachment. Larnach and Macintosh (1971:5-6) state that the lateral 
prominence gives rise to two branches, an upper torus lateralis superior 
and a lower torus marginalis. Their results (1971:tables 3 and 4) 
indicate that development of the upper branch is more common in 
Aboriginal mandibles than the lower, as is the case here. The torus 
lateralis superior is distinct in KS 1, 7, 8 and F 57, reaching as far 
forward as the mental foramen, but it is barely recognisable in KS 5.
The structures and conditions contributing to a torus marginalis 
are in need of some definition. Larnach and Macintosh (1971:6) regard 
it as 'the lower of the two anterior branches of the lateral prominence. 
Where distinct, it can be seen to continue down to and forwards along the 
inferior margin of the mandible, where it often ends in a tubercle'.
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Weidenreich (1936:25) notes that early explanations of the torus 
suggested that it was a response to direct muscular action. After a 
comparison of pongid and human mandibles he concludes that the "torus 
marginalis and its special differentiations, the posterior tubercle in 
man and apes and the anterior one in man, are not dependent upon or 
formed by a direct action of mimetic musculature, for the torus exhibits 
the same robustness in apes as in recent man and in the former these 
muscles in no way come into contact with the bone with the exception of a 
small portion in orang" (1936:26). That the torus as a whole involves at 
least two elements is evident from a comparison of the Heidelberg and 
Wadjak II mandibles. In the former the lateral prominence leads into an 
inferior but lateral torus, the ends of which are raised as anterior and 
posterior marginal tubercles. In addition, the inferior border 
projects downward in the area between the tubercles. The Wadjak 
mandible displays the lateral toral element but there is no inferior 
downward projection. One result of this difference is the presence 
of a large submental notch and preangular curvatures of the rami in 
the Heidelberg jaw and only the slightest traces of these in the 
Wadjak mandible. Within the Sinanthropus series the HI mandible displays 
the lateral torus (element) and an anterior marginal torus, but 
virtually no mental notch or preangular curvature (see Weidenreich 
1936, fig.4, p.26). The G2 mandible has no lateral torus but is 
thickened interiorly and therefore demonstrates the notch and incurvature.
The significance of these differences is seen in Weidenreich's 
conclusion that 'the submental notch is nothing else but the median of 
three larger inlets of the lower mandibular border, the other two being 
represented by the preangular curvatures of the rami' (1936:34).
The Kow Swamp mandibles further illustrate this distinction. KS 8 
and F 57 demonstrate the lateral element of the marginal torus and both
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possess mild anterior and posterior marginal tubercles. In KS 1, 5 and 7 
there is no thickening of the lateral surfaces of the inferior marnins of 
the bodies and no anterior or posterior marginal tubercles. The inferior 
surface of the bodies, however, bulges downwards. In these three 
mandibles there is a definite submental notch. In KS 7 the notch is as 
broad, though not quite as deep, as the notch in the Heidelberg jaw.
There are distinct preangular curvatures in KS 5, though not in KS 1.
(The area is missing in KS 7).
Eleven mental foramina are preserved. Their dimensions are set out 
in Table 22. In all cases the foramen is single and lies below and 
between P2 and Ml. The foramen was in this position in 48.8 per cent of 
sides in the series examined by Larnach and Macintosh (1971:table 8) and 
in 41 per cent of the mandibles studied by Murphy (1957). All eleven Kow 
Swamp foramina open upwards and backwards, usually into short grooves.
In Murphy's series this condition was present in 75.9 per cent of cases.
Table 22 : Size of Mental Foramen 
(In Mill imetres )
Left Right
KS 1 3.5 4.5
KS 5 5.0 3.5
KS 7 3.0 3.0
F 53 a and b 4.0 3.5
F 55 5.0 -
F 65 - 4.0
F 70 - 5.0
Anterior Symphyseal surface
The most distinctive feature in this area is the trigonum mentale, 
defined by Larnach and Macintosh as a 'triangular eminence with its base 
directed downwards and situated anteriorly across the lower half, or
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two-thirds, of the symphysis' (1971:9). As the Sinanthropus mandibles 
demonstrate, the presence of the trigonum does not guarantee the 
existence of a chin, as this latter structure is a combination of the 
trigonum, the anterior mandibular incurvature, and the orientation of 
the incisor teeth.
The size and prominence of the trigonum mentale is variable in the 
Kow Swamp series. Further, it is important to note that even when 
the structure is similar in two mandibles the apparent development of the 
trigonum depends on the presence or absence of surrounding structures.
The trigonum is best developed in KS 1. Superiorly the bone rises 
relatively sharply from the middle of the anterior surface, and the 
structure is surmounted by a distinct 'tuber symphyseos' (Weidenreich 
1936:31). In KS 5 and KS 7 most of the trigone is flat. In KS 1 and 
KS 5 the lateral, basal corners of the trigone are thickened into 
lateral tubercles.
The trigone bulges forward significantly in KS 1. In this mandible 
the projecting alveolar region produces medium anterior mandibular 
incurvature. The smooth line of bone surface creates a shallow groove 
between the trigone and the alveolus. In KS 5 and KS 7 the uppermost tip 
of the trigone reaches the base of the alveolus, the projection of which 
produces sharp angulation of the two surfaces.
De Villiers' (1968) classification of chin shape involves the 
development of both the mental trigone and. mental tubercles (p. 147). As 
the projection of the chin is best observed when the symphyseal region 
is viewed laterally the different forms should more properly be based on 
the trigone alone. Larnach and Macintosh (1971) present a tripartite 
classification of the eastern Australian chin, 'negative if its most 
anterior point fell behind the anterior surfaces of the medial incisors, 
and positive if it fell in front' (p .12). On this basis the four
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mandibles in this series which permit an assessment of this kind
(KS 1, 5, 7 and F 53) are all decidedly negative, the condition in 37.9
per cent of the mandibles examined by Larnach and Macintosh.
None of the Kow Swamp mandibles include a fossa mentalis.
Larnach and Macintosh (1971:table 13) found it was more commonly absent 
or indistinct in eastern Australian females (43.3 per cent) than in 
males (32.6 per cent).
The presence of submental notches in this series has been noted 
above. I wish to record here some observations of the notch, viewed 
from the anterior aspect. Weidenreich (1936:34) states that the 
notch is divided into two parts by the downward projection involving 
the interdigastric spine. In none of the three jaws with a notch 
(KS 1, 5 and 7) is there any downward projection of this sort. In KS 5 
and 7 the inferior border covering the extent of the notch is a smooth 
and uninterrupted curve, distinguishable laterally to the area between 
and below the C-P and P1-P2 respectively. In KS 1 the notch reaches the 
P2 level. The outline is disturbed by two pairs of projections, corresponding 
to the anterior borders of the predigastric fossae medially (so 
that instead of a midline projection there are projections on either side 
of the midline) and the anterior borders of the digastric fossae laterally.
The median canal (foramen symphysoosewn) is present rarely in some 
mandibles, associated with one or other sublingual artery. Summarising 
several European studies de Villiers (1968:148) calculates its 
occurrence in Caucasians as 0.79 per cent. Augier (1931:509) quotes 
Dubreui1-Chambardel as recording an incidence of 5 per cent 'dans la 
race jaune'. The canal was lacking in 648 South African Negro mandibles 
(de Villers 1968:148) and in the 625 Australian Aboriginal mandibles 
examined by Murphy (1957:520). The canal is not present in the Kow Swamp 
series.
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Posterior symphyseal surface
The most superior portion of this area constitutes the planum 
alveolare, its extent depending on whether a superior transverse torus 
and/or genial pit are present. Six Kow Swamp specimens include all 
or part of this area (KS 1, 5, 7, 8, 14 and F 53). KS 1 and 5 display 
very slight, and KS 14 moderate, development of the superior transverse 
torus. In KS 1 and 14 the torus lies midway between the alveolar margin 
and the genial spines, and in KS 5 immediately above them. The 
declination of the planum a lveo la re in all specimens corresponds to the 
'medium' grade used by Larnach and Macintosh (1971:tab!e 16) who record 
45.9 per cent of pooled sexes as having this form.
Murphy (1957) records the incidence of parasagittal and midline 
grooves on the planum alveolare in a series of South Australian mandibles. 
He notes an incidence of 37.0 per cent of the midline groove in adult 
males, suggesting that the groove is 'associated with bony union at the 
symphysis' (p.528). De Villiers' (1968) results support this view.
In three Kow Swamp mandibles (all male) there is no midline groove (KS 1,
5 and 7) but in KS 1 there is a slight.ridge down the region of fusion. 
None of the Kow Swamp specimens display any sign of the parasagittal 
grooves, found in 21.4 per cent of Murphy's total series. The foramina 
lying between the roots of II and 12, and associated with the 
parasagittal grooves, which Murphy (1971:527) sees as the 'foramen mentale 
a lv e o la r e' of Augier (1931), were present bilaterally in KS 1 and 7 and on 
the right side in KS 5. In Murphy's series these foramina 'were usually 
recognisable on both sides' (1957:527) being the entry point for diploic 
branches of the sublingual artery, their upward course producing the 
parasagittal grooves. L)e Villiers (1968: table I3!>) Found that in mo*. I 
Negro mandibles (males 94.4 per cent, females 89.2 per cent) a single 
foramen was present on each side.
1 4 7 .
Kow Swamp 1 is the only specimen with a genial pit (fossa 
genioglossi) and is also the only mandible with small genial spines (or 
more accurately genial tubercles). This agrees with the recognition by 
Larnach and Macintosh that in Aboriginal mandibles 'wherever accompanied 
by a genial pit the development of the genial spines was either vestigial 
or very small' (1971:14).
The form and number of the genial tubercles varies, which Murphy 
(1957:532) sees as largely a function of age, though de Villiers (1968:157) 
disagrees about the detailed sequence of events. The basic arrangement 
is two pairs of spines or crests, an upper and larger pair which are 
more widely separated than a smaller, lower pair. Murphy (1957) and 
Augier (1931) note that the inferior pair of spines may coalesce and 
very occasionally all spines may be fused as a common spine. Four 
Kow Swamp mandibles have three spines or tubercles. In three (KS 1 ,
5 and 14) the single median spine is situated below the upper pair. In 
KS 7 a median crest begins 1mm above the paired spines and passes between 
them and onto the digastric surface, creating deep narrow pits medial to 
the two lateral spines. This configuration is similar to that in the 
Sinanthropus child B1 mandible where the inferior and median 'strip-like 
area bends to the lower margin of the jaw' (Weidenreich 1936:46). Murphy 
(1957) found that the inferior spines coalesced in 'about half the adult total 
and resulted in 'a common spine in a much smaller proportion' (p.532). The 
situation in KS 7 is not far short of a common spine.
Weidenreich describes the single foramen which opens into the bone 
immediately above the upper pair of mental spines as marking a 
'characteristic boundary' (1936:45). The area above the foramen is the 
alveolar part, the area below the basal part, the difference between 
the position in man and pongids further supporting Weidenreich's belief 
that reduction in the alveolar part is the major factor in the projection
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of the chin (p.45). Murphy (1957), using Thompson's (1916) threefold 
classification, finds that 'of every 100 foramina, 57.1 are supragenial, 
13.8 intergenial and 29.1 were infragenial' (p.529). Four mandibles in 
this series (KS 1, 5, 7 and 14) include tiny supragenial foramina. In 
KS 14 there is a second, much larger, infragenial foramen. Murphy 
(1957:529) found the commonest situation to be a solitary supragenial 
foramen (37.1 per cent) followed by paired supra and infragenial foramina 
(31.7 per cent). None of the Kow Swamp mandibles include lateral genial 
foramina, found by de Villiers (1968) in 29.8 per cent of male Negro 
mandibles. While Weidenreich felt that the position of the supragenial 
foramen was important de Villiers (1968:158) concludes that there is 
probably little significance in the variation in incidence of the various 
foramina.
The digastric fossa in the Kow Swamp mandibles is clearly defined, 
both anteriorly and posteriorly. The region of the fossa has been 
surveyed by a number of authors (see Toldt 1915, Virchow 1920,
Weidenreich 1936). Definition of the anterior and median boundaries 
of the fossae is usually simple in modern populations. Medially, the 
trigonum basale separates the two fossae and occasionally the trigonum 
is projected backwards in a short crest, the spina interdigastrica of 
Klaatsch (1909). The forward prolongation of the inferior border of 
the mandibular body forms the lateral and anterior borders. The border 
is most distinct laterally when the inferior surface is thickened as an 
inferior marginal torus, terminating in an anterior marginal tubercle.
More medially the thickened lower surface of the mentale trigone 
limits the fossae, especially that part which is expanded as the 
trigonum basale. In summary, Weidenreich (1936:61) makes the important 
point that in 'recent man the anterior brim of the fossa constitutes at 
least the edge of the (lower) border of the (Mui \<‘f* p. 111).
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The posterior border of the fossa seems less clearly defined.
In general 'it is characteristic for recent man that the digastric 
fossae are not situated on the base itself but on the slope leading 
to the posterior surface, that is to say, they are not directed 
immediately downwards but at the same time backwards' (Weidenreich 
1936:61). Larnach and Macintosh (1971:15-16), quoting this passage, 
say that this is a good description of their eastern Australian series, 
as it is for the Kow Swamp mandibles also.
In the Kow Swamp series, although the surface of the fossa is 
oriented downwards and backwards, its posterior boundary is formed 
by a wel1-developed ridge. I can find no name for this structure in 
the literature and refer to it here as the post-digastric ridge. The 
elevation of the ridge creates true digastric fossae in all cases, 
rather than a flat area of digastric attachment. The ridge is developed 
below the level of the first molar and its apparent prominence is 
increased posteriorly because of deep sublingual fossae. Small foramina 
enter the ridge near its posterior limits and in the midline the ridge 
is surmounted by the inferior pair of genial tubercles in their fused 
crest. The overall effect of the ridge is to produce a sharp angulation 
of the digastric surface and the posterior surface proper.
As noted above all Kow Swamp digastric fossae available (six 
mandibles) are marked. Larnach and Macintosh (1971:tab!e 19) record an 
incidence of marked fossae in 34.1 per cent of 91 male mandibles. The 
trigonum basale is pronounced in four male Kow Swamp mandibles (KS 1, 5,
7 and 14) ,  Larnach and Macintosh finding it marked iri 2H.3 per cent  of 
92 males in their series. A ¡ml<-n¡» /»*.•</i./,m/ri<-//e is present, in .til 
mandibles. In KS 1 and 7 it can be seen as a furrow spanning the space? 
between the levels of the canine roots. In KS 5 and F 53 it is indistinct 
medially but distinct laterally. The sulcus was absent in the bulk of
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the mandibles studied by Larnach and Macintosh (1971), being faint in 
13.6 per cent and distinct in only 4.6 per cent of 88 males.
Medial surface of the Corpus
A 'fossa subalveolavis' is present in all the Kow Swamp specimens 
(9 sides). Weidenreich (1936:49) proposed this term because he agreed 
with Virchow (1920) that the sublingual and submaxi 11 ary fossae were 
independent of the relevant glands and that any distinction was purely 
a function of the extent to which the mylohyoid line was extended 
downward and forward. Only on one side in the Kow Swamp series (KS 14 
right) can shallow sublingual and submaxi 11 ary fossae be defined and in 
the remaining eight sides the bone surfaces display medium-sized fossae 
subaIveolaves.
Medium to marked mylohyoid ridges are developed in the Kow Swamp 
mandibles. In KS 5 and 8 the ridges represent smooth curves from the 
alveolar regionsdownward, passing smoothly into the subalveolar fossae. 
The ridge to fossa junction in KS 1 is more abrupt so that the ridge 
overhangs the fossa. Larnach and Macintosh (1971) found that the ridge 
usually, though not always, increases in size towards the third molar. 
This is the situation in all the available Kow Swamp mandibles.
A mylohyoid line is present in all the Kow Swamp specimens.
It is very faint in KS 5 and 8 but readily visible in KS 1, 7 and 14.
In KS 1 and 7 the line is represented by a narrow groove and in KS 5 and 
7 the course of the line is uneven, with an upward bulge at the level 
of M2-M3.
No trace of mandibular torus was present in the Queensland and 
N.S.W. specimens examined by Larnach and Macintosh (1971). Campbell 
(1925) found it absent in 100 Australian (mostly South Australian) 
mandibles. In three Kow Swamp mandibles (KS 1, 5 and 7) the alveolar
surface is thickened in the canine and premolar region. This thickening
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blots out the minor depressions usually seen between the bulging tooth 
roots. The thickening is mentioned here because it produces in these 
three cases a shallow and oval pit or depression beneath the first 
premolar. In KS 1 and 7 the depressions are approximately 7mm long. 
Despite this feature, however, the thickening in the alveolar region 
cannot be regarded as evidence of mandibular torus.
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CHAPTER 11 : KOW SWAMP DENTAL REMAINS
The dental remains associated with the numbered crania and 
mandibles from Kow Swamp are neither extensive nor well preserved.
There are four reasons for this.
1. Damage sustained during earthmoving activities.
2. Failure to recover parts of disturbed skeletons.
3. Occlusal attrition in individuals.
4. Premortem tooth loss in individuals.
Not all numbered individuals preserve maxillary and/or mandibular 
elements. KS 1, 2, 5, 6, 8, 9, 14, 15, 16 and 17 include parts of the 
maxillary alveoli, with teeth in situ. Of these specimens KS 1, 5, 7, 8, 
9, 14 and 16 preserve mandibular areas with teeth in situ. Only KS 1 and 
5 retain complete maxillary and mandibular bony dental arcades.
Premortem loss of teeth, associated with alveolar pathology, 
further reduces the number of teeth available for examination. Severe 
occlusal attrition is evident in many individuals. In all adults 
attrition of the molars has removed the cusps and obliterated the fissure 
patterns. An extreme example is KS 13, where a maxillary incisor is worn 
lingually over its total length, so that only a small remnant of the 
labial wall of the root canal remains (Thorne and Macumber 1972:319). The 
most extensive combination of attrition and pathology is seen in KS 5.
Nine of the maxillary teeth were lost premortem. Of the remainder the 
left II retains a minute sliver of labial enamel, along the cemento- 
enamel junction. The canines and premolars in this individual retain no 
enamel whatsoever. The molars retain no occlusal or- l ingual onaihr* I so 
that the enamel crowns are demonsLruted by thin sheets o| lab ia l  e n a m e l .  
The mandibular dentition of KS 5 is better preserved, in the sense that 
only three teeth, all molars, were lost premortem. Of the teeth in situ 
the incisors are worn below the level of their cemento-enamel junctions.
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The canines and first premolars retain small areas of labial enamel. 
Enamel on the second premolars is limited to narrow rings about the 
necks of the teeth. The left and riqht Ml are rotated lingually, with 
buccal exposure of the roots. The cervical halves of the linaual 
enamel surfaces are present but labially all enamel has been removed 
and the roots are worn halfway to their aoices. The left M2 and M3, 
and the right M2, are missing. The riqht M3 displays an attritional 
pattern similar to that of Ml.
To describe the degree of occlusal attrition in this series 
the categories defined and used by Camnbell (1Q25:65) were applied to 
the dentitions. The four deqrees of attrition, suqqested originally by 
Broca, are:
1. Enamel worn, without cusp obliteration or exposure 
of dentine
2. Cusps worn down and dentine exposed
3. A further stage in which there is quite an appreciable 
amount of the crown of the tooth worn away, and
4. An extreme stage in which most of the crown has 
disappeared and the wear has extended to the neck 
of the tooth.
For the available Kow Swamp dentitions the values are shown 
below (where x represents premortem loss):
8 7 6 5 4 3 2 1 1 2 3 / 1 5  5 7 8
Kow Swamp 1 2 3 3 3 3 3 2 2 2 2 3 3 3 3 3 2
3 4 3 3 3 2 2 2 2 3 4 3 2
Kow Swamp 2 2 2 2 2 2 2 2 1 2 2
Kow Swamp 5 4 x x x x 4 x x  4 x 4 x 4 x 4  4
4 x 4 4 4 ^  4 4 4 4 4 a 4 4 x x
1S4.
On the limited data available it  will be seen that a ttr it ion  
for particular individuals tends to be re lative ly  even. In those 
cases where maxillary and mandibular dentitions are preserved (KS 1,
5, 8, 9, 14 and 16) the posterior teeth are worn to at least the same 
extent as the anterior teeth. In KS 1 (except for the le ft M3) 5, 8 
and 9 the molar reqion is  more deeply abraded than the anterior dentition. 
A comparison of the maxillary and mandibular dentitions of KS 1 and 5
indicates that the mandibular molars are more severely worn. The
;
condition in KS I is < on*, is font with lie* oc i hr. a I pa I I core. ol>\«o vrd 
in Aborigines by Campbell ( I Wh :(>(>(,/), where mandibular molar n i l  i l l  Ion 
is  mostly labial in Ml, tending to linoual a ttr it ion  in M3, in KS 5 the 
r ight Ml displays labial wear but M3 is  also worn lab ia lly .  On the le ft
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side Ml is worn only on the labial surface but M2 and M3 were 
lost premortem.
Given the likelihood of marked attritional differences 
between males and females (see Chapter Q) the fact that the dentition 
of the subadult KS 16 is moderately worn, to deqree 2, arques for 
this individual being female.
In several individuals (KS 5, 8 and 14) there was premortem 
loss of teeth. In the KS 8 mandible (see Plate 43) all three molars 
on the left side were lost. Resorption of the alveolar margin is 
virtually complete, with only a fine line along the upper marqin of 
the narrowed alveolar surface. There is no evidence of any patholoqical 
consequence of the exfoliations. The maxillary fraqments are badly 
eroded (postmortem) but there is no evidence of oatholony. The mandible 
of KS 14 displays loss of Ml and M2 on the right side and Ml-3 on the 
left side. On the left side the eroded surface of the alveolus suggests 
that resorption was complete as the few areas undamaged are smooth and 
there does not appear to be any thinning (labiolinqually) of the 
alveolar margin. On the right side of sockets of Ml and M2 are visible 
so loss of the teeth on this side presumably took place after loss on 
the left. The Ml socket is filled almost to its margin by new bone 
growth, with very slight depression of the alveolus behind P2. The M2 
socket is almost unchanged, there being very little resorption and no 
evidence of pathology in or around the socket.
KS 5 displays the most severe premortem losses. On the maxillae 
the left 12, PI and Ml and the riqht II, 12 and pl-M2 were absent at 
death. The incisors and right PI were lost not long before death as 
their socket margins show no evidence of resorption. They also show no 
evidence of patholony. The left molar region and the right PI-M2 region
are eroded (postmortem) but it is clear that considerable 
destruction of alveolar bone had occurred. On the left side 
there is bone loss about the mesiobuccal and lingual root of M2, 
consistent with a major alveolar abscess. As this space extends 
anteriorly on the maxilla it is likely that the Datholoqy was at 
least partly responsible tor the exfoliation of Ml. The mandible 
of KS 5 indicates considerable bone loss around the roots of the 
exfoliated left M2 and M3 and the right M2. There was also a major 
apical abscess developed about the riaht M3 which probably explains the 
mesial tilting of this tooth (see Plate 41).
Approximately 70 teeth and tooth fragments were recovered from 
the disturbed deposit in Area A of the Spark Site. The majority of these 
specimens are fragmentary. Many of the remainder consist of partially 
formed and complete enamel crowns stemming from infants and juveniles.
In many cases there is no carbonate crust on these tooth fragments and 
it is not possible at present to date these teeth in even a general way 
or associate them with the prehistoric materials under study. For this 
reason they are not discussed further here.
Tables 23 and 24 record crown dimensions of the available 
maxillary and mandibular dentitions. It will be seen that numerous 
measurements refer to minimal dimensions, where occlusal or interstitial 
wear has reduced the original length or breadth of a tooth.
Because of the small number of unworn teeth available, a detailed 
metrical analysis of the Kow Swamp dentitions is deferred, until either 
more specimens and teeth are recovered or suitable techniques permit the 
comparison of worn and unworn Aboriginal dentitions. In table 25 the 
ranges of mesiodistal and buccolingual dimensions of the available Kow 
Swamp teeth are compared with the ranges for these dimensions 
established by Campbell (1925) in a substantial series of Australian 
dentitions. It will be seen that in all cases the Kow Swamp tooth 
dimensions lie within the ranges established by Campbell. However, for
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both maxillary and mandibular molar teeth in the Kow Swamp series the 
mean mesiodistal and buccolingual dimensions are higher than for the 
corresponding dimensions of Campbell's series. (There is one exception, 
mesiodistal length of Ml). This situation appears to support Davies' 
conclusion that average tooth size in prehistoric Aboriginals was 
greater than in "modern Aboriginals" (Davies 1968:39).
Severity of occlusal wear in Aboriginal populations generally, 
as well as in Kow Swamp and other prehistoric skeletal material, suggests 
that additional prehistoric specimens with unworn or even slightly worn 
dentitions will be uncommon. One potential solution to this problem is 
the establishment of a relationship between unworn crown diameters and 
matching measurements at the cemento-enamel junction. Azouly and 
Régnault (1893) appear to have been the first to take measurements at 
the crown-root junction. I have compared sets of unworn crown and 
cemento-enamel junction dimensions for the deciduous dentitions of 
Tasmanian and Australian materials (Thorne 1967). More recently Barker 
(1972) has begun a study of the permanent dentition in Australian 
Aborigines. The object of Barker's research, comparing sets of tooth 
measurements, is to facilitate the estimation of original crown diameters 
in worn teeth. If successful, such a technique would be valuable in 
the study of prehistoric dentitions.
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TABLE 25 : CROWN DIMENSIONS OF KOW SWAMP 
AND OTHER ABORIGINAL DENTITIONS 
(In Millimetres)
(—
Kow Swamp Campbel1 (1925)
Tooth Dimension Range Mean* Range Mean
il MD >7.8-9.9 8.99 8.5-10 9.37
BL 7.7-8.5 8.16 7-9 7.9
i? MD 6.8-8.1 7.66 6.5-9 7.65
BL 6.7-7.8 7.37 6-8.5 6.91
C MD 8.0-8.7 8.37 6.5-9.5 8.43
BL 8.1-9.4 8.96 7.5-11 9
pl MD 6.9-7.9 7.46 7-9 7.81
BL 9.6-10.6 10.21 8.5-12 10.3
P - MD >6.2-7.8 7.21 6.5-8.25 7.23+
m 1-
BL 7.5-10.7 9.85 8.5-12 10.14
MD >10.5-12.5 11 .44 10-13 11.43
BL 12.6-13.8 13.20 11.5-14.75 12.84
j
M - MD 11 .1-12.1 11.60 10-12.5 10.93
BL 13.8-14.1 13.90 11-16 13.1
M- MD 9.4-12.2 10.77 8-13 10.03
BL 13.3-13.4 13.33 10-15 12.33
n" MD >4.7-5.6 5.24 5-7 6
BL 6.0-6.2 6.10 5.5-7.5 6.3
12 MD 5.5->6.4 5.90 6-7.5 6.7
BL 6.3-6.8 6.48 6-7.5 6.6
C MD >6.4-8.0 7.07 7-9 7.6
BL 7.6-8.8 8.24 7-10 8.3
PÏ MD >6.7-7.7 7.37 7-9 7.6
BL 8.6-9.8 8.98 7-10 8.8
P2 MD 7.9-8.6 7.90 6.5-9 7.7
BL 8.8-9.7 9.20 7-10 8.9
MÏ MD >11.5->12.0 11.95 11-14 12.3
BL 11.6->13.0 12.03 10-13.5 11.9
M2 MD >11.8->13.8 12.80 10-14.25 12.5
BL 13.3->12.5 11.80 10-13.5 11 .7
M3 MD 12.8—> 12.9 12.87 9-14 11 .9
I3L 11.5-12./) 11.80 8-13 ii. i
To calculate the mean in cases where minimum values wore recorded, 
each minimum value was taken to the next 0.1mm. For example, 
for II MD the specimen recorded as >7.8mm was read as 7.9mm for the 
purpose of mean calculation for this table. For this reason the Kow 
bwamp means may be considered as conservative or minimal estimates.
 ^The figure shown in Campbell (1925:17) is 1.23mm.
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CHAPTER 12 : KOW SWAMP POST-CRANIAL REMAINS
This chapter records the information that can be deduced 
concerning the post-cranial skeletal remains of individuals excavated 
from partly disturbed graves, where post-cranial bones can be related 
with certainty to numbered crania and mandibles. For the reasons 
outlined in Chapter 1, regarding the paucity of comparative 
information on Aboriginal post-cranial remains, this chapter is 
descriptive only.
The way in which the skeletal fragments of KS ?. were exposed 
precluded any detailed excavation of that burial. There are very 
few post-cranial bones available and all were highly fragmented by the 
cable-laying process, and in any case were eroded. They are not 
described here. The KS 9 skeletal remains are the most poorly 
preserved of all individuals from the Kow Swamp sites. Although 
the general orientation of the skeleton could be ascertained the 
bone on which this was based consisted for the most part of lines 
of tiny slivers of bone or patches of bone powder. In the few cases 
where bone sections were recovered the outer surfaces were completely 
destroyed. No description of these remains is attempted.
KOW SWAMP 1
Vertebrae Only two vertebral fragments can be identified.
One is a thoracic body (probably T3) with the stumps of the oedicles 
preserved. The bone is severely eroded but the anterior border of 
the upper edge of the body includes a small area of exostosis. The 
other fragment, is port ion of the axis including the odontoid profess.  
The process displays small impressions lor  the a l a r  l igaments, no sign
16?.
of a groove for the transverse ligament of the atlas, and, in te r io r ly ,  
a single and rather f la t  facet for the anterior arch of the atlas.
I estimate the vertebral foramen to have been ?A mm wide.
Pelvis Very l i t t l e  of these bones is  preserved. There are 
s ix  small pieces that exhibit scraps of the surfaces of the i l ia c  
fossae. Another fragment consists of the most anterior 55 nm of the left 
i l ia c  crest. The crest here is  14 mm in width, guite smooth and it s  
superior surface is mildly convex. It  is usual for this area of the 
crest to be "concave inwards in front" (Davies 1967:497) but in th is  
individual the crest is  stra ight in this region. The borders of the 
crest pass smoothly onto the medial and lateral surfaces, with very mild 
concavities below the crest. The only other identif iab le fragment 
includes 35 mm of the anterior edge of the le ft auricular surface.
The boundary between this surface and the i l ia c  fossa indicates s l igh t  
development of a rth rit ic  lipping.
C lav ic le Roth bones are represented. The left is  well 
preserved, though carbonate in f i lt ra t io n  has produced considerable 
cracking, particularly of the medial half of the bone. Erosion and 
damage is  limited to the ends of the bone. As the right bone consists 
of the central third of the shaft only and exhibits no features not seen 
on the le ft c lavicle, description is  in terms of the latter. The bone 
is  robust and very large. Estimates of the original length of th is 
bone are given in Chaoter 9 above. The muscle attachment s ites 
superiorly are a ll c learly marked. Medially the sternocleidomastoid 
attachment i s  s l i g h t l y  i nci sed and lor l h i \  reason separated f rom Ihe 
medial  ha l l  ol  I Ik * per torn I i s  major al la<hmenl  by a lev/ r idge  
L a t e r a l l y  the t r ape / i u s  attachment i s  per < ep I i b I e but a lino*.I smooth,
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in comparison to the rouohened and imDressed attachment zone of 
the deltoid muscle. A deltoid tubercle is present, 12 mm Iona.
A small, flat area of the acromial facet is preserved. The inferior 
surface is well marked also. Medially a broad roughened triangular 
zone with ridged borders marks the impression for the costoclavicular 
ligament. The facets for the sternum and first costal cartilage are 
eroded away. Surprisingly there is no true subclavian aroove although 
the limits of this muscle attachment are discernible. A nutrient 
foramen, 2 mm wide, running anteriorly, lies immediately anterior to 
a well developed conoid tubercle. The trapezoid line is replaced 
here by a broad ridne of rounhened bone passing from the lateral end 
of the conoid tubercle to the anterolateral margin of the bone.
Arm Shaft portions of both humeri are preserved. The 
proximal end of the left bone is broken away irregularly across the 
surgical neck and the distal end at a level corresDonding to the 
proximal end of the lateral supracondylar ridqe. The preserved oortion 
is 252 mm long. The proximal end of the right bone ends at about the 
midpoint of the lateral lip of the bicinital groove and distal 1y at 
about the level of the lateral epicondyle. The fragment is 257 mm long.
The bones are robust and muscle insertion sites well defined.
The lateral lip of the bicipital groove, qivinq attachment to the 
tendon of pectoral is major, is elevated into a thick, blunt ridge on 
both bones and is discernible almost to the level of the deltoid 
tuberosity. The bicipital groove is shallow and its medial lip barely 
distinguishable. The deltoid tuberosities are very oronounced distally, 
their rise markinq points of annulation of the Darts of the bones 
oroximal and distal to the tuberosities. Rather than localised roughened 
areas, the tuberosities pass as elevated ridges proximo-posteriorly for
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approximately 70 mm. The sides of the ridaes are slightly rouohened.
At the point of qreatest projection of the ridqe on the riqht side 
the humerus has a medio-lateral thickness of 25 mm (21 mm antero- 
posteriorly). On the left bone these dimensions are 21 mm and 19 mm 
respectively. The posterior surface of the left humerus displays a 
pronounced attachment for the lateral head of the triceos muscle but 
this is not obvious on its fellow. On the preserved distal parts of 
the right bone the lateral supracondylar ridge is moderately developed. 
Judging from its proximal half the radial fossa was small and shallow. 
Posteriorly the apex of the olecranon fossa passes smoothly at a shallow 
anale to the broken edge of the bone. Above the fossa is a sliqhtl.y 
depressed trianeular area with sides 15 mm and a base of 20 mm.
Only tiny scraps remain of the ulnae. The riqht radius is in 
several pieces that do not fit toqether and all are confined to the 
distal half of the bone. The left radius is broken off, distal to the 
radial tuberosity, and no parts of the head or neck of the bone are 
available. The preserved part of the left radius is 230 mm lonq. The 
eroded distal end was at least 38 mm broad. The medial border of the 
bone, in the area of flexor oollicis longus attachment, is drawn out 
to a sharp ridge for 80 mm, which represents almost all of the bone 
surface concerned with the muscle. The maximum width of the shaft in 
this area is 12 mm. A lame nutrient foramen lies close to the medial 
border, opening distally, at about the level of maximum shaft width.
Only a few small areas of the distal end remain uneroded. There is no 
sinn of arthritic linpinq and the distal facet, is smooth and flattened. 
Though eroded it is clear the styloid process was short and blunt. The 
posterior surface of the shaft is smooth; the only feature of note is 
a low ridge passing disto-lateral1y that marks the distal edge of the 
extensor pollicis longus attachment.
165.
There are numerous small chips of phalanges and metacarpals.
None of the carpal bones have survived. All three phalanges of the 
third finger on the right side are oresent. Their lenaths are 53 mm 
(proximal), 38 mm (middle) and 31 mm.
Leg Apart from severely eroded, small condylar fragments 
only a portion of the shaft of the right femur is available. The 
fragment is  broken away at the base of the gluteal tuberosity above 
and 10 mm below the separation of the medial and lateral supracondylar 
lines. The fragment is  350 mm long. I t  is  re lative ly  straight, viewed 
latera lly,  having a maximum projection anteriorly of 5 mm, at a point 
135 mm from the upper broken edne. Respite numerous expanded 
longitudinal cracks the shape of the bone, in section, can be determined. 
Immediately below the gluteal tuberosity the section is  subtriannular, 
the (anterior) base being smoothly rounded. This sectional shape persists 
d is ta l ly ,  with a gradual increase in the convexity of the anterior 
surface. The maximum anteroposterior dimension is  36 mm, at a point 
50 mm above the distal broken edge, i.e .,  60 mm proximal to the 
separation of the supracondylar lines. There is  some evidence of a 
roughened area between the gluteal tuberosity and the spiral line but 
the bone is  too badly eroded to be sure of this. The linea aspera is  
well defined, as a blunt ridge. It s  lateral edge passes uninterrupted 
to a f la t  lateral surface while the medial surface of the bone is  
s l ig h t ly  concave, particularly in the area of the lower part of the 
vastus medial is attachment.
The right patella is present, though cons ider.il> I v eroded 
posteriorly. I estimate its width to li.ive been A/ mm and ils  lenglh 
49 mm. The anterior surface is  s l ig h t ly  undulating but exhibits no 
pronounced markings for quadriceps femoris. Anteriorly the lower
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surfaces appear very sliahtly concave, producing a distally 
pointed apex.
All that remains of the tibiae is an eroded 76 mm section 
of the lower third of the shaft of the right bone. It has a 
mediolateral width of 23 mm and an anteroposterior dimension of 
27 mm. In this fragment the anterior border appears blunt and the 
proximal broken surface (the other is irregularly eroded) is triangular 
in section, with very slight convexity of the medial surface.
KOW SWAMP 5
Vertebrae Three recognisable fragments of the column stem 
from the lumbar region. The vertebral arch of (probablv) is large.
It is 42 mm across the most lateral points, posteriorly, on the? 
inferior articular processes. The stump of the spinous process is 
thick and roughened. Between the superior articular processes, viewed 
from the posterior surface, the arch is deeply v-shaped and on either 
side of the spinous process the bone is thick. Two vertebral bodv 
fragments retain their most anterior surfaces. Both are deeply concave 
in this region because of massive arthritic lipping. This lipping is 
evident on both the superior and inferior margins but is much more 
pronounced superiorly. On the fragment that is possiblv from LI the 
arthritic flange sweeps out from the anterior surface o r the bone, jir.l 
below the superior margin, and passes in a shallow curve superiorly.
From the superior surface of the body the flange projects H mm superiorly. 
The condition of these fragments suggests a condition similar to the 
"medium" degree illustrated by Brothwell (106?, plate 14).
Pelvis Parts of the left hip bone are available, though eroded. 
The ilium is robust and had a wide, roughened iliac crest. The anterior 
superior spine projects forward as a relatively sharp point, producing a
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deep notch with the anterior inferior spine, which is very pronounced 
and roughened. Measured from the most orojectinq points of the spines 
the depression between them is more than 10 mm deep. The iliac fossa 
is very pronounced. To qain some indication of its depth, a measurement 
was taken from the highest point on the auricular border (which overhangs 
the fossa slightly) to a point on the iliac crest so as to measure the 
greatest depth of the fossa. The posterior point lies at about the 
centre of the auricular surface-fossa marqin and the anterolateral 
point lies on the inner edqe of the iliac crest, directly above the 
posterior marqin of the acetabulum. The fossa is 84 mm wide in this 
area and 18 mm deep. Posteriorly the remnants of the sciatic notch make 
it clear that the notch was narrow, supportinq the diagnosis of this 
individual as a male. The lateral surface of the ilium is rouahened, 
with generally clear indications of insertion areas, particularly the 
crescentic roughened area between qluteus minimus and medius. A few 
parts of the borders of the acetabulum remain. They indicate that it 
had a maximum diameter of 57 mm at its marqins and a depth of 
approximately 27 mm.
A small area of the ischium is present posteriorly. All that 
can be recognised is that the attachment sites for semimembranosus and 
biceps femoris on the tuberosity were incised and separated by a rough 
ridge.
Arm Parts of both humeri are oreserved. The left bone lacks 
the head, broken off just below the neck, but is otherwise complete 
except for small areas of erosion. Its fellow is also broken away about 
the neck but also lacks most of the medial hal-f of the distal end. The 
length of the available area of the right bone is 320 mm and for the 
left ?90 mm. There are pronounced differences between the two bones.
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The right humerus has a wider shaft and is generally more robust.
The anterior surfaces of the bones reflect the differences between 
them. The right bone has a medio!ateral width at the maximum elevation 
of the deltoid tuberosity of 26 mm and an anteroposterior dimension 
of 22 mm. The figures for the left bone are ? ^ mm and ?o nim 
respectively. The lateral lip of the bicipital groove on the right 
bone, while distinguishable, surmounts a rounded anterior surface of 
the shaft in this area, while the lateral lip on the left bone is a 
sharply defined elevated ridge. These differences result in a wide, 
shallow bicipital groove on the right side and a narrow, deeper groove 
on the left. Below the level of the deltoid tuberosity the anterior 
border on the left bone is developed as a sharp ridge, being the anex 
of a sub-triangular section of the bone for some 75 mm, commencing 
50 mm distal to the tuberosity. No ridge is evident on the right side, 
the anterior surface being smoothly rounded across the anterior surface. 
The posterior surface of the shaft of the left bone is marked proximally 
by a sharp ridge for the attachment of the lateral head of the triceps 
muscle. Below it is a clearly defined sulcus for the radial nerve. The 
right bone lacks a ridge for triceps attachment as the bone is rounded in 
this area and the attachment site is indicated by a broad, roughened zone 
The radial nerve sulcus is barely discernible. The lower end of the 
left bone is relatively well preserved and as there appear to be few 
differences in this area description is confined to it. The intercondyla 
width is 63 mm. The lateral supracondylar ridge is thick, its border 
rolled forward in the area of the extensor carpi radial is longus 
attachment. Medially the attachment site of the humeral head of 
pronator teres is clearly marked by a depression, oval in shape. The 
common flexor and extensor origins are elevated and roughened. The
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radial and coronoid fossae, though laroe, are shallow. The 
olecranon fossa is wide and deep, with an almost flat base.
Lateral to it is a small 12 mm ridge marking the attachment of the
capsular ligament in this area. The medial surface of the trochlea 
exhibits evidence of arthritic lipping so that the sulcus for the ulna 
nerve is deeply incised. The lateral border of the capitulum is also 
1i pped.
Parts of both radii and ulnae survive. The bones of the 
right side are better preserved and, in general, the description 
is derived from them. All four bones are robust though the right 
bones appear to be slightly longer and better developed than their 
fellows. The right radius has a maximum morohological length (as 
defined by Krogman 1962) of 266 mm. The head of the left bone has a
maximum diameter of 25 mm. The head on the riqht bone is expanded
laterally so that it gives the appearance of having a relatively 
narrower neck than its fellow. This is further emphasised by the 
fact that although both bones have well developed radial tuberosities 
that on the right bone projects medially to a point and is therefore 
larger and more pronounced. All muscle insertion sites are clearly 
defined. Anteriorly, flexor pollicis longus and pronator quadratus 
were inserted on the floor of deep grooves. The medial border of the 
proximal third of the former muscle attachment projects medially as a 
flange some 40 mm long. Laterally, pronator teres attachment is 
indicated by a very rough area 24 mm lonq. The dorsal surface distally 
is marked by a pronounced tubercle with a wide groove on iIs lateral 
side. On both bones the lunate and scaphoid facets are d is I.inon jshed 
distally.
The right ulna has a maximum morphological length of 282 mm.
The olecranon and coronoid processes are enlarged, with evidence of
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lipping along their anterior margins. The triceps insertion on the 
olecranon is  deeply incised. The surface of the trochlear notch is  
c learly divided by an elevated, triangular non-articular str ip  which 
is  roughened. The anterior surface of the coronoid Drocess is  deeply 
incised above the ulna tuberosity. The tuberosity on the right side 
in this individual is  oval and has s l ig h t ly  elevated margins. On the 
le ft side the tuberosity is  not developed to the same extent. The 
medial surfaces are well-defined, with sharp interosseous borders and 
elevated vertical ridges. Posteriorly the triangular anconeus 
attachment is  clearly marked and below th is  area the posterior border 
is  sharp for some 115 mm. The eroded lower end of the right bone 
presents a wel1-developed stylo id  process, with a very wide and deep 
groove lateral to it ,  for extensor carpi u lnaris.
The hands are represented by several eroded metacarpals and 
phalanges. Their form indicates robusticity.
Leg A larqe part of the right femur is  preserved. The head 
and neck are missing and the distal end is very eroded. D ista lly  there 
is  no sign of an epiphyseal line. The maximum morphological length of 
the bone is  estimated at 47 cm and it s  bicondylar breadth at 8-8.5 cm.
The transverse diameter at the sub-trochanteric level is  estimated at 
30 mm. The mid-transverse diameter is P.9 mm and the mid-sagittal diameter 
at 31 mm. The overall shape of the shaft of the bone indicates that i t  
is  not bowed anteriorly. The lesser trochanter is  broken off but its  
base is  consistent with a larqe structure. The anterior surface of the 
shaft is smooth, with the i n f e r i o r  end of the in ter  trochanter  if l ine  
c le a r l y  marked. P o s te r i o r l y  the line.i aspera i\ h igh ly  developed, bein') 
an elevated, flat-topped ridge for most of it s  course. I he sp i r a l  lira* 
and gluteal tuberosity are well marked. D ista lly  the linea aspera qives 
way to a well-defined lateral supracondylar line, but its  medial fellow
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is nowhere distinct. The popliteal surface shows very clear tubercles 
at the sites of plantaris and qastrocnemius attachment. On the few 
areas of the condyles that remain intact the capsular ligament 
attachments are marked by low ridges on the edges of the condyles.
The left patella is present. Its length is approximately 53 mm 
and its width 44 mm. Its apex is pointed. The anterior surface is flat, 
despite deeply incised muscle markings. Posteriorly, both facets are 
preserved. The lateral facet, when palpated, has an apparent subdivision 
into two articular areas, an upper flattish facet that is slightly 
elevated above the larger, more concave lower facet.
The left tibia is well preserved apart from its missing upper 
end, while the right bone is fragmentary. The left bone is broken 
across a level through the tuberosity anteriorly, and its length from this 
level to the distal end of the medial malleolus is 35 cm. The shaft, 
viewed from in front, is quite straight and, viewed from the lateral 
side, shows no evidence of anterior bowing. The anterior border is 
blunt on all but its most inferior part where it passes medially. The 
lateral surface is hollowed out over the entire tibialis anterior 
attachment area. The interosseous border is sharp everywhere. Posteriorly 
the soleal line is developed to an extent that would rival the linea 
aspera in most individuals. It is a ridge, visible for 130 mm from the 
broken upper end of the bone, with numerous small projecting exostoses. 
Lateral to it the vertical line is also well defined. There is no sign 
of the nutrient foramen that is usually found between these lines. I 
conclude from the development of the lines that popliteus, flexor 
digitorum longus and tibialis posterior were all well developed. The 
size of tibialis posterior is further emohasised by the broad groove 
for its tendon that separates the medial malleolus distally. The eroded 
fibular notch appears to have been deep.
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The le ft fibula preserves several features and its  total 
length can be measured: 38.7 cm. The head is  eroded but was clearly 
expanded and robust. The lower end is  also robust. It  had an antero­
posterior dimension of approximately 29 mm. The talar facet is  strongly 
convex and superiorly gives way smoothly to a poorly-defined interosseous 
ligament zone. The malleolar fossa is  shallow and smooth. As in the 
case of the tibia the shaft of the le ft fibula is  well marked. Although 
the bone is  quite straight the medial crest is  expanded for 97 mm, to 
such an extent that the central area of the shaft appears convex medially. 
A groove (or sulcus) between the medial crest and interosseous border, 
and lateral to the anterior border in the middle third of the shaft, 
creates an anterior surface that is  plateau-like for it s  most superior 
140 mm. Interio rly  i t  gives way to a shallow depression until the 
fusion of the interosseous and anterior borders, just above the lateral 
malleolus.
An eroded block of bone contains the carbonate-fused le ft 
calcaneus, talus and navicular. The block is  115 mm long, from the most 
anterior point on the navicular to the most posterior point on the 
calcaneus (assuming that the bones are fixed in their anatomical 
positions, which they appear to be). Carbonate has destroyed most of 
the bone surfaces but they appear stout. An elevated peroneal trochlea 
is  v is ib le  la tera lly  on the calcaneus. The distal surface of the 
navicular is  marked by a flange around the dorsal marqin of the 
art icu lar surface, which is  recognisabl.y divided into three facets.
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As Plate 4 demonstrates, not a great deal of this postcranial 
skeleton is  preserved. Most of what can be seen in th is plate consists 
of thin sheets of bone that terminated 1 mm below the undulating surface 
of the excavation at that stage.
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A badly eroded segment of the distal end of the right humerus 
is  present. The bone surface is  robust and both lateral supracondylar 
ridges are thick and rolled forward along their margins. On the small 
area available the a rt icu lar surfaces are smooth, with sharp, s l igh t ly  
f la r ing  margins suggestive of maturity. Posteriorly, the olecranon fossa 
is  wide and deep. It  appears that the floor of the fossa was perforated 
as an epitrochlear foramen, but I cannot be certain of this.
The central third of the shaft of the right femur includes a 
very pronounced crest-like  Tinea aspera, producing a triangular section 
to the bone at about the midpoint of the bone. There are mild grooves on 
either side of the elevation but the preserved surfaces are smooth.
Small pieces of the le ft t ib ia  and fibula are robust and apparently adult.
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Pel vis A thin s l ive r  of bone from the right ilium retains 
26 mm of the anterior edge of the auricular surface. The surface is  
f la t  and the l ip  elevated into a small rough ridge. The small area of 
the i l ia c  fossa anterolaterally suggests that the fossa was shallow.
Arm Most of the shaft of the right humerus is  represented, 
together with a segment of the distal half of the le ft  bone. On the 
right humerus a weakly-defined deltoid tuberosity is  present, giving 
way posteriorly to a s l ig h t ly  more marked ridge for the triceps lateral 
head attachment. On the anterior surface the lateral l ip  of the 
b ic ip ita l groove is  sharp proximally (the broken end terminates below 
the neck - see Plate 5) and is  recognisable d is ta l ly  as a blunt 
elevation passing into the region of the deltoid tuberosity. The 
b ic ip ita l groove i t s e l f  is  shallow. The bones are otherwise featureless. 
The distal ends are missing but the character of the bones is one of 
delicacy.
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The radii are represented mostly by eroded sections of the 
central parts of the shafts. On the right bone the interosseous border 
is  sharply defined in the central third of the flexor p o l l ic is  longus 
attachment. The le ft bone retains a small section of the head and 
radial tuberosity. The head had a diameter of about 20 mm and medially 
there is evidence of lipping, overhanging the neck, d irectly above the 
tuberosity, which is  not well developed. The right ulna preserves most 
of the central part of the shaft but lacks it s  distal end. The lateral 
border is  sharp, with re lative ly  deep grooves anterior and posterior to 
it ,  indicating well-developed flexor digitorum profundus and pronator 
guadratus (which are clearly separated in terms of their attachment s ites)  
anteriorly and extensor p o l l ic is  longus and extensor ind ic is  posteriorly.
The proximal end is battered but the radial notch is  flattened and 
s l igh t ly  lipped d ista lly ,  and the area of brachial is  attachment is well 
marked.
The few uneroded fragments of the bones of the hand, a ll 
phalanges, are poorly marked and delicately constructed.
Leg There is a mass of fragments of the lower limb skeleton 
but for the most part they are eroded and merely demonstrate the outlines 
of the bones. A 70 mm section of the posterior surface of the le ft  femur 
shaft, toward the distal end of the linea aspera (a sharp but low elevation) 
is  smooth and featureless. A section of the upper part of the shaft of 
the le ft  t ib ia is  also featureless, the anterior border being blunt and 
barely d istinguishing medial and lateral surfaces. The antero-posterior 
dimension of this bone, at a point just below the tuberosity, is 3? nun 
and the width at rightangles 21 mm. A 90 mm section of the distal end 
of the right fibula retains a sharp anterior border. The triangular 
subcutaneous area above the lateral malleolus is  f la t,  while the malleolus
appears to have been small and does not oroject laterally to any 
extent. Part of the right talus retains the trochlear surface, which 
is smooth and faintly lipped anteriorly.
KOW SWAMP 14
Parts of this postcranial skeleton, though preserved (see 
Plate 6), cannot be described at present. The riaht arm bones, the 
few scraps of pelvis and most of the subpelvic bone fraoments, are 
invested in dense carbonate that cannot be removed without qreat risk 
of damage.
Vertebrae Two eroded vertebral bodies were recovered from 
the remains of this skeleton. The bones are clearly adult. They are 
probably T4 and T5 and are fused by dense carbonate. At the most 
anterior points on their articular surfaces they have lengths of 17 and 
18 mm respectively. The lateral width of the upper body is 27 mm.
Arm Much of the left humerus is intact. Broken just below 
the neck the remainina part is 30 cm long. The bone is well formed but 
it is not robust in any way. The bicipital qroove is wide but shallow, 
its medial margin better developed than the lateral. The deltoid 
tuberosity is clearly marked but only 19 mm lonq. The width of the 
distal end, across the epicondyles, is apnroximatelv 59 mm. Muscle 
attachment sites are poorly marked distally, except for the common flexor 
origin on the medial epicondyle and the anconeus attachment laterally.
The olecranon fossa is oval in shape and was deep. Its width was at 
least 27 mm. Despite crust and damage it is apparent that the supra­
condylar ridges were poorly developed, with rounded margins.
The left radius was originally approximately 26.5 cm long (maximum 
morphological length). It is not well marked. Proximally the head 
cannot have been large as there is little constriction in the neck region.
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The radial tuberosity is small, relative to the bone as a whole. The 
distal end is weakly marked and the margins of the articular surfaces 
show traces of arthritic lipping in a few places. The groove for 
extensors digitorum and indicis is deep. The left ulna has a maximum 
length of 28.7 cm. Althouqh its distal end is well developed the upper 
end seems narrow and weakly structured. The trochlear notch is shallow, 
its proximal face flattened and its distal face on the coronoid process 
is angled distally rather than appearing almost vertical from the 
anterior aspect. The medial and lateral facet surfaces are angled at 
almost 90 degrees and the lateral part lies in the same plane as the 
radial notch. Posteriorly the olecranon is smooth although distal to 
it the proximal part of the anconeus attachment is incised. The distal 
part of the coronoid process, anteriorly, is guite smooth and the 
tuberosity small and projects only on the medial side. Most of the 
shaft is smooth with minimum definition of the interosseous border except 
for the area along the extensor indicis attachment, which is very sharply 
grooved. A groove with sharp margins marks the pronator guadratus 
attachment. The styloid process is short, not projecting beyond the 
articular surface of the head. The oroximal edge of the radial articular 
surface, laterally, is lipped so that a short flange of bone projects 
proximolaterally.
Leg Large areas of the posterior surface of the riqht femur 
are preserved. Proximally the gluteal tuberosity is pronounced, having 
a definable length of 21 mm. It passes into a distinct linea aspera 
that for the most part is low and blunt.. The lateral supracondylar line 
is much bettor developed than its follow and forms the edge of the mod I,« I 
wall of a narrow gutter on the posterolateral surface in what I deduce to
177.
be an osteological manifestation of the space between the distal parts 
of the attachments of the short head of biceps femoris and vastus 
intermedius. The vastus in th is  area seems to have produced a 
palpable swelling of the bone surface latera lly. On the broken distal 
end of the bone there is  a small exostosis overlying the lateral 
supracondylar line. It  is  l ike ly  this represents some oss if icat ion  
around the plantaris attachment. Overall the fragment suggests a robust 
femur, particularly d ista lly .  There is  no indication of any bowing.
A substantial fragment of the le ft t ib ia l shaft demonstrates 
the major morphological characters of the shaft. Both ends are missing. 
Anteriorly the tib ia! tuberosity is  large and incised. Below i t  the 
anterior border is  blunt, with a marked medial convexity along it s  
upper third. The t ib ia l i s  anterior attachment is  smooth and barely 
concave, with a s l igh t  line v is ib le  along the interosseous border. 
Posteriorly the soleal line is  palpable but barely v is ib le. A section 
of the distal half of the le ft  fibula is  preserved. I t  is  19 cm long. 
Like it s  t ib ia the d istinguishing markings are clear but not pronounced. 
Most of it s  surface is  eroded.
The le ft  tib ia  and fibula appear to have had three art icu la r  
contact surfaces. A t a  level 5-7 cm from the distal end of the fibula 
there is an elevated, irregular exostosis. Its  medial surface is  f la t,  
facet-like and articulates with an oval depression on the lateral side 
of the tib ia. Viewed la te ra lly  the fibula in the area of the exostosis, 
and just above it ,  is  swollen. From a point on the anterior margin of 
the bone, 8 cm from the distal end, to a point 6 cm from the d ista l end 
on the posterior surface, is  a very s l igh t,  pitted groove. The swelling 
and groove seem to evidence an old fracture of the left fibula. The 
same level on the tib ia i s  not well preserved but there does not seem 
to be any evidence of fracture of that bone.
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Much of this skeleton consists of small chips of bone that are 
embedded in calcium carbonate crust or blocks of crust. The bulk of 
the thoracic region, including both humeri, has been removed as blocks 
of carbonate. Although the orientation of bones can be deduced, a detailed 
description of the bones is not possible, except to say that the bones in 
this area appear to have been small and very delicate. They are clearly 
subadult.
Arm Parts of the right radius and ulna display distinct 
interosseous borders but are otherwise without distinguishing features.
A small area on the distal end of the ulna shaft exhibits an epiphyseal 
surface. The distal eoiphysis is not present.
Leg The left femur is better preserved than the rinht. The 
major surface features are visible but are not well developed. Posteriorly 
there is a weak gluteal tuberosity and some evidence of the upper part of 
a fine linea aspera. The base of a small lesser trochanter is present.
The eroded greater trochanter is smooth where surface remains and there 
is a distinct epiphyseal line visible laterally. Parts of the head 
display an epiphyseal surface and the articular surface is smooth. The 
right tibia lacks both epiphyseal ends but the shaft has a length of 
approximately 30 cm. Like the femur the bone is light and relatively 
featureless, consistent with a subadult.
An extra talus, referred to in Chapter 8, was found with this 
individual. It is from the left side and is adult. Neither talus in 
KS 16 can be measured as only small pieces remain but this additional 
bone is clearly larger. From the posterior surface of the lateral 
tubercle to the most anterior point ori the head the bone is V/ mm long.
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The bone is  not robust, has a short neck and, although adult, does not 
appear to stem from an aqed individual.
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In this individual major areas of the long bones are available 
but as can be seen in Plate 9 the ends of the long bones are missina.
Arm Both humeral shafts are present. Both are massive, with 
very well developed muscle insertions. The rinht bone is much broader 
than the left. The rugosity of the bone generally and the shape and extent 
of the deltoid tuberosity and triceps attachment clearly indicate right- 
handedness in this individual. At the deltoid tuberosity the riaht 
bone is  28 mm wide and 26 mm anteroDOSteriorly ( le ft 24.5 mm and 22 mm 
respectively). The lateral surface of the b ic ip ita l groove is deeply 
roughened and the latissimus dorsi and teres major attachments are 
separable. Posteriorly the radial nerve sulcus is  broad, thouah shallow. 
D ista lly  the preserved lateral supracondylar ridge is  thick, with s light 
flanging of the small area of the common extensor orig in  preserved.
This is  consistent with some tendinous oss if icat ion  about the humerus.
The few areas of the radii and ulnae that duplicate their 
fellows confirms the greater robusticity of the right bones. The 
breadth of the radii at about their midpoints are: le ft  17 mm, riaht 19 mm. 
At about the same level the ulnae are 19 mm ( le f t) and 20 mm (right) wide. 
The preserved surfaces of a ll  four bones suggest that they were robust.
Both radii have elevated, roughened patches late ra lly  that mark the 
pronator teres attachments. The le ft ulna is marked d is ta l ly  by an 
elevated ridge in the area of pronator quadratus attachment.
The bones of the hands proved to erode rapidly under acid 
treatment and detailed observations of them are not possible. They are 
clearly robust however.
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Leg Both femoral shafts are present and are strongly marked 
posteriorly. A pronounced gluteal tuberosity is present on the left 
fragment. On both bones the spiral line is sharp and elevated. The 
linea aspera is strongly developed in this individual, forminq plateaux 
on both bones for 14 cm along the middle third of the shaft. On both 
sides the adductor longus attachment oroduces a -Hared section medially. 
For most of its length the linea aspera is 7-8 mm wide but at several 
points it is 11 mm wide. Superiorly the distal end of the qluteus 
maximus attachment is marked by a 40 mm furrow on both sides. The right 
bone retains parts of the supracondylar lines. Laterally the plantaris 
attachment is evidenced by a small tubercle and medially an oval area 
of roughened surface 15 mm long marks the gastrocnemius attachment. The 
dimensions of the shafts at about their midpoints are (following Krogman's 
1962 definitions): mid-transverse diameter 28 mm left, 29 mm right, mid- 
sagittal diameter 34 mm left and 36 mm right. Although parts of the 
condyles of the right femur and the right patella were exposed during 
excavation these fragments disintegrated during transport to the 
laboratory.
The tibial shafts are both preserved but eroded. They reflect 
the robusticity of other parts of the skeleton. The anterior borders are 
blunt and straight for most of their lengths. Their lateral surfaces are 
scooped out in the regions of tibialis anterior attachment. Posteriorly 
the left bone surface is reasonably intact. A very well defined soleal 
line is present. Below it the vertical line is more accurately 
described as a vertical ridge with fossa-like depressions on either side 
defining tibialis posterior and flexor digitorum longus attachments. A 
large nutrient foramen opens upwards, close to the interosseous border.
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The fibulae are preserved as fragments but the few available parts 
are robust and well marked.
The bones of the feet have been le ft in carbonate blocks 
as they are too frag ile  to be cleaned. The exposed surfaces 
indicate a robust form.
SECTION TWO
LAKE MUNGO
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CHAPTER 1 3 : THE LAKE MUNGO CREMATION 
INTRODUCTION
The Lake Mungo human skeletal remains were discovered by 
J.M. Bowler in July 1968, during geomorphological investigations of dry 
lakes in western New South Wales. The remains were excavated by 
H. Allen, R.M. Jones and D.J. Mulvaney in March 1969. The site lies 
on the southern end of the dune (lunette) which borders the presently 
dry Lake Mungo (see Figure 1). The remains, when found and excavated, 
were cemented together in a disintegrating calcrete block, part of a 
carbonate accumulation horizon that had been exposed by recent erosion 
of the lunette.
A preliminary account of the discovery (Bowler d  aL 1970) 
outlined the geology and radiocarbon chronology of the site and described 
the excavations and archaeological materials recovered. It also included 
a statement on the morphology of the skeletal remains. Subsequent 
research by Bowler (1970b) in the Lake Mungo region has produced a 
detailed environmental picture of the Willandra Lakes system at the time 
of the burial. Further archaeological research by Allen (1972) at Lake 
Mungo, and a variety of other sites in the area, has established the 
relationships of stone tool and faunal remains from the site and permits 
a reconstruction of the prehistoric Aboriginal economy at the time of the 
disposal.
The initial estimate of the age of the remains was 25,000-32,000 
years B.P. (Bowler et al 1970). Further age determinations, based on 
soil, shell and carbonate samples, and on the human bone directly, 
refines the original estimate and reliably places the burial at 
24,500-26,500 years B.P. (Bowler et al 1972).
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PREPARATION AND RECONSTRUCTION
These two aspects of the work associated with the Lake Mungo 
remains are described at this point not simply because they were my first 
contact with the material, but because the information that was revealed 
at this time provided the basis for deductions about how the disposal of 
this individual was carried out.
As the skeletal remains were cemented in calcrete when they were 
found (Plate 50), excavation was limited to the removal of numbered 
block sections and the collection of scattered bone fragments that had 
already eroded from the calcrete. In April 1969 I received 13 blocks 
of calcrete and several bags of disturbed fragments.
Almost all the isolated, disturbed pieces were coated with 
white carbonate. In a few cases the carbonate had eroded away or been 
chipped from a fragment. Most of the enveloping crust was removed by 
drilling, using equipment and drill bits as described in Chapter 9 above. 
The partially cleaned fragments were then immersed in a solution of 3-5 
per cent acetic acid for final cleaning. This process took 2-3 hours, 
each piece being removed as soon as it was completely free of carbonate. 
The fragments were washed in running water for a minimum of 10 hours, 
dried at room temperature and then impregnated with a solution of 
cellulose-based adhesive (Tarzan's Grip) dissolved in acetone.
The calcrete blocks were taken one at a time and drilled to 
separate the individual bone pieces. The position, orientation and 
relationships of all fragments in each block were recorded. The 
variation in the density of carbonate made drilling of the blocks 
difficult (Plate 51). The upper surface of the original calcrete horizon 
consisted of a solid band of near-pure carbonate, 3-8mm thick. A few 
fragments of bone protruded upward through this dense carbonate, which
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was very resistant to drilling. By contrast, the material below this 
band in the blocks consisted for the most part of loosely cemented sand 
particles which were easily drilled, though there were patches of solid 
carbonate around some bone fragments. A second major problem was the 
fact that the bones and bone fragments did not appear to be in any 
anatomical order. In the first block to be drilled there were pieces 
of cranium, humerus and the distal end of a tibia, closely related to 
each other and in no particular order. It was therefore necessary to 
penetrate the blocks slowly as the size, shape and position of fragments 
could not be determined in advance. Also, some fragments or parts of 
fragments were fragile, while others were not. However, when all the 
blocks had been completely reduced the separated fragments were treated 
in the same way as the isolated pieces.
The resulting skeleton consists of bones reconstructed from 
approximately 2000 fragments. Of these some 300 have been used to rebuild 
the cranium and mandible. The amount of cranial reconstruction required 
was limited to the bones of the face and vault because a large segment of 
the cranial base was preserved intact (Plate 56.) The roof and sides of 
the vault were represented mainly by fragments of bone which, though 
broken, had sharp edges. Approximately 10 per cent of the fragments had 
powdered and eroded edges. The frontal and parietal bones had been split 
through the diploe, so that the greater part of these bones consisted of 
inner or outer tabular segments. The frontal and parietal bones had to be 
reconstructed initially as two sets of bone sheets, one of inner tabular 
bone and the other of outer tabular bone. These were subsequently joined 
together when small non-divided fragments provided matching edges for 
the reconstructed areas of the two tabular sheets. As very little sutural 
fusion had taken place, the individual bones of the vault were 
reconstructed as separate units and joined together later.
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CREMATION AND BURIAL
The analysis of the skeletal remains and their position in the 
carbonate blocks indicate that they were the result of a cremation 
followed by burial.
All the bones show at least some traces of incineration. 
Evidence of this is slightest in fragments that are merely discoloured 
or blackened. In these pieces the surface texture is similar to that 
of dried bone and minute granulations or projections are preserved. At 
the other extreme the bone is charred. Here the bone is bluey-grey or 
white in colour and the surface is either powdery or glazed. In a few 
areas the outer surface is cracked and crazed.
To see if there was any pattern to the variation in the burning 
the following categories of calcination were defined and applied to the 
remains:
1. Slight scorching and blackening, but without 
destruction of the surface.
2. Burning which had removed slight projections 
on the surface, accompanied by mild glazing.
These areas are mottled dark grey with small 
patches of whitish surface.
3. Thorough burning, with the surface powdery and 
blue-grey to white in colour.
4. Intense calcination, the surface being split or 
crazed. The colour here is usually stark white.
Despite the charring of some of the fragments the overall 
impression of the incineration is that either the pyre was not large or 
that the burning was incomplete. Very little bone displays the extreme 
cracking of external surface or the fusion of sand grains to the surface,
I
as in the earliest of the cremated remains from the West Point site in 
Tasmania (Thorne 1967).
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The pattern of incineration indicates cremation of a fleshed 
cadaver. The most strongly calcined fragments stem from areas overlain 
by minimal soft tissue cover. The areas represented by such fragments 
include the frontal and parietal bones, the superior half of the occipital 
bone, the elbow regions and the anterior surfaces of the tibiae. The 
only exception is the proximal half of the left femur, which is charred to 
the degree defined under heading four above.
Another source of'evidence for incomplete incineration, of a 
cadaver, is the preservation of several bones in positions of original 
anatomical relationship:
1. Attached to the large fragment of cranial 
base found in one block were the atlas and 
axis vertebrae (Plate 56).
2. The mandibular right condyle was also found 
with this basal fragment, lying in the glenoid 
fossa. Its orientation indicated a position 
of jaw closure.
3. Found separately were three small segments of the 
vertebral column; the neural arches of T1, T2 and 
T3; portions of T9 and T10; and L5 and the sacrum.
The presence of these articulated sections indicates relatively 
mild incineration, at least of these areas. While the base of the cranium 
might be expected to preserved articulations longer than other regions, 
during cremation, this is unlikely to be the case with segments of the 
vertebral column.
Another result of the classification of Incineration is the 
recognition that the left side of the postcrdnlal skeleton 1s more 
severely burnt than the right. No part of the right side can be classed 
under heading 4, though much of the left side is burnt to this extent.
The cranium and mandible are similar. The left mandibular ramus is 
charred to the extent of value 2-3, while the right ramus is merely 
singed (value 1). The symphyseal region is intermediate. The frontal 
process of the left maxilla is bluey-grey and slightly powdery on the 
surface (value 3) while the right process is blackened but unaltered 
(value 1). Though the vault is highly variable (see below) the whole 
of the left parietal bone and the sagittal third of the right bone are 
severely burnt, with crazing and glazing of much of the outer surface.
For these reasons it is likely the cadaver was placed on the 
cremation pyre on its left side. It should be pointed out here that 
there is a gradation in the degree of charring of the bones of the left 
arm. The distal third of the humerus and the proximal ends of the ulna 
and radius are calcined to the degree of class 4. From the elbow the 
degree of charring diminishes distally so that the bones of the wrist 
and hand are only slightly scorched. While this indicates some 
variation in burning it is not possible to say whether it reflects the 
form of the pyre or the position of the cadaver on it.
The fact that the skeleton was finally buried as a pile of 
generally unordered fragments has been mentioned. There is evidence 
that this fragmentation was deliberate, the mourners having smashed the 
burnt remains. This can be deduced from the pattern of fragmentation 
and the colour and texture of closely related pieces.
On the cranium the frontal and occipital regions include 
several relatively large fragments while the parietal bones, particularly 
the right, have been reconstructed from a large number of relatively 
small fragments. On the right parietal bone the pattern of fracture lines 
indicates a series of breaks radiating from a point in the middle of the 
bone, between the region of the eminence and the sagittal suture. A 
similar set of fracture lines radiates from a point on the right side of
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the frontal bone. Both these fracture patterns are consistent with 
blows, sufficient to break the bones. The fact that the fractures are 
on the right side supports the notion that the cadaver was placed on 
the pyre on its left side.
The presence of the large basal fragment suggests that smashing 
of the cranium was directed to the vault and face. The collapse of the 
right side of the skull separated the mandible (leaving the right 
condyle attached to the basal fragment). The face appears to have been 
thoroughly smashed as well. Much of this region is missing, including 
all of the right zygomatic bone, and the fragments which are preserved 
are very small. Most of the teeth are missing as well.
The postcranial remains also appear to have been smashed, 
though not as carefully or completely. While there are many small 
postcranial pieces there are several large segments, of long bones in 
particular. The radius, ulna, clavicle and fibula are less robust than 
parts of the cranium, yet large sections have survived. This suggests 
that although deliberate smashing of the burnt skeleton occurred this 
activity was directed primarily to the skull.
In my original comments on the cranium (Bowler et al 1970:57)
I stated that "smashing of the bones took place after the pyre had been 
allowed to cool and that refiring did not occur". This statment needs 
some modification, or at least clarification. The colour mosaic of 
cranial fragments demonstrates that after the skull was smashed some of 
the pieces were calcined further. These pieces however do not have 
powdered or eroded edges, so the degree of extra firing cannot have been 
great. These fragments presumably lodged in parts of the ashy remnants 
of the pyre that were still hot enough to further discolour and char f.hem. 
Conversely, the fact that they, and the merely singed p ie c e s ,  are not 
totally calcined suggests that no new pyre was built to refire the
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skeleton, though stoking of the ashes may have taken place.
The orientation and position of the burnt fragments in the 
calcrete indicate that the bony remains were scraped together and 
deposited in a conical hole or depression. The maximum depth of 
fragments in the block was 16-20cm (taking account of those pieces 
which were protruding from the upper surface of the carbonate). Bowler 
has argued from this and other evidence that "the bones were interred 
in a shallow grave only a few inches deep, before the period of soil 
formation and contemporaneous with the other evidence of human 
occupation on the shores of the freshwater lake" (Bowler et al 1970:45). 
The presence of many tiny and delicate bone fragments suggests that final 
deposition took place soon after cremation and close to the site of the 
pyre. As the conical hole was relatively wide (approximately 75cms) and 
the block matrix had ashy discolouration, the hole was probably dug 
beneath the pyre. Alternatively, the pyre was constructed over a conical 
depression and the smashed remains were merely covered up.
The process of this cremation/burial can be summarised as
follows :
1. A small pyre was constructed on the southern 
shore of Lake Mungo, close to occupation sites 
on the lunette.
2. The body was placed on the pyre, probably on its 
left side, and burnt.
3. After the fire had died down or gone out the 
incompletely burnt remains were smashed, the 
skull being dealt with more thoroughly than the 
rest of the skeleton.
4. The remains were scraped together and deposited 
in a small grave, close to or underneath the 
remains of the pyre.
CHAPTER 14 : DETERMINATION OF THE SEX AND PERSONAL 
AGE OF THE LAKE MUNGO INDIVIDUAL
DETERMINATION OF SEX
The Larnach and Freedman (1964) seven-character sexing test 
was applied to the cranial remains. The values are:
Glabella Superciliary Lateral Malar Occipital Mastoid Palate 
Ridges Trigone Tuberosity Markings Size Size
1 1 1  1
The glabella is missing but the form of the frontal bone 
immediately above and lateral to that area indicates that prominence in 
the midline was minimal. To judge from the maxillary (and mandibular) 
fragments the palate was small. The mastoid processes are missing but 
the surrounding areas of the temporal bones suggest that they were small. 
However, if medium scores (i.e. value ? ) are given to the three missing 
sexing characters, the total score is 10, below the upper limit of the 
female range for this technique.
The lightness and smoothness of the cranial bones also suggests 
that the cranium is female.
All postcranial remains are gracile, with thin cortical bone.
The femoral heads are eroded but clearly were small by Aboriginal standards. 
The left condyle, the better preserved of the two, is estimated to have 
had a maximum diameter of 38 mm. In his study of the Australian Temur 
Davivongs (1963b) concludes that femora with head diameters of less than 
39 mm are definitely female. Unfortunately, only a few fragments of the 
pelvis are preserved and additional assessments based on these bones are 
not possible.
I conclude that the individual is female.
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DETERMINATION OF PERSONAL AGE
The assessment is based on the following observations:
1. Considerable fusion had occurred at the spheno-occipital 
synchondrosis. As the irregular surface marking of the suture is 
clearly visible interiorly the process of fusion was not complete.
In Europeans ossification at the synchondrosis continues "until the 
eighteenth to twenty-fifth year" (Davies 1967:389).
2. Among the maxillary fragments is a portion of the right
alveolus which includes the root sockets of the three molars. The 
2 3maxillary right M- and M- are preserved (thouoh fourid separately from 
the alveolar fragment) and can be fitted into the alveolar fragment.
The enamel crowns are missing from both teeth but the cemento-enamel 
junction is visible in each case. They lie at the same horizontal level,
3
with respect to the alveolar margin. This implies that M- had erupted. 
Furthermore, the terminal third of the fused roots had almost reached 
the adult condition. Scott and Symons (1961:106) state that eruption of 
third molars occurs at 17-21 years, with root completion 2-3 years later. 
This evidence suggests an age of approximately 19-24 years.
3. The eroded proximal portions of the femora include head
and trochanteric regions. Fusion of the lesser trochanters to the femoral 
shafts were complete on both sides. Fusion of the lesser trochanters has 
been estimated to occur at 17-18 years in Caucasians (Krogman 1962:33).
The neck and head of the left femur are fused completely. Estimates 
for completion of this fusion in Caucasians is again 17-18 years 
(Krogman 1962:33).
4. A large segment of the distal third of the left fibula 
demonstrates complete fusion of the distal epiphysis with the shaft. A 
portion of the left tibia also indicates that fusion of shaft and distal
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epiphysis had occurred. In a study of oss if icat ion  timing, among the 
Ngalia of Central Australia, Abbie and Adey (1953:273, table 6) conclude 
that distal t ib ia! and fibular epiphyses fuse after 16 years of age.
5. A small portion of a mandibular molar crown (probably 
le ft  M-) has been built up from several tiny enamel chips. There is  
evidence of mild masticatory abrasion over the occlusal surface, suffic ient 
to blunt the cusps. For the reasons outlined in Chapter 9 above, the
fact that a female molar tooth displays mild abrasion suggests 
youthful ness,
6. The cranial remains include sections of the major vault 
sutures. Krogman (1962:89) concludes that "estimation of age of the 
skull via suture closure is  not re liab le ", though gradual cranial suture 
closure is  associated in a general way with advancing age. Despite th is, 
i t  is  worth pointing out that a ll  the preserved parts of Lake Mungo 
cranial sutures (other than the spheno-occipital) are open, both 
endocranially and ectocrania lly. That is ,  the presence of open sutures 
does not contradict the general assessment of age.
In summary the cranial, dental and postcranial evidence
indicates that the Lake Mungo female was young adult.
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CHAPTER 15 : LAKE MUNGO CRANIAL REMAINS
In this chapter the non-metrical descriptions of the Lake 
Mungo cranial, mandibular and dental remains are presented. Metrical 
features are defined and presented in Chapter 17, and only a few 
measurements relevant to the morphological description are included here.
An annotated list of the cranial remains is included in Appendix 7, which 
also refers the reader to illustrations of the material, Plates 50-56. The 
annotations outline the present state of the cranium, mandible and teeth.
To summarise, the skull is in pieces:
1. A reconstructed vault fragment including all that is 
preserved of the frontal and parietal bones, and most of the available 
occipital fragments.
2. A basal fragment including the preserved areas of 
sphenoid and temporal bones and the basilar portion of the occipital bone.
3. Facial fragments of the zygomatic and maxillary bones.
4. Mandibular fragments.
5. Dental remains.
As sex has been established the comparative data included 
in this chapter is restricted to information concerning female crania.
As only a single specimen is involved the descriptive and comparative 
data are presented together for convenience.
THE VAULT FRAGMENT
The four bones in the reconstructed vault section demonstrate 
the shape of the upper part of the calvaria. The bones are thin and 
the external surfaces smooth. The muscle attachment sites, usually 
well-defined in Aboriginal crania, are ooorly developed. The temporal
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and nuchal lines are visible for parts of their courses, but in a few 
places cannot be seen or felt.
In norma vertioalis the cranial contour is ovoid, as defined 
by Martin and Sailer (1957:509). Studies of museum collections of 
crania indicate that this is the commonest contour in Australian females. 
Larnach and Macintosh (1970:8 and table 1) found long ovoid the dominant 
form in both Queensland (63.8 per cent) and in coastal N.S.W. (66 per cent). 
In 506 female crania from all Australian states (mostly South Australian 
and Victorian) Fenner (1939:249) found an incidence of 61 per cent long 
ovoid.
In norma lateralis the dorsal contour bulges slightly in the 
mid-frontal region, due to an ophryonic depression. The outline continues 
backward smoothly onto the parietal bones. The highest point of the 
calvaria, the vertex, almost coincides with bregma. The anterior half 
of the parietal contour is flattened, becoming slightly rounded toward 
lambda. There is no change in the outline on the superior half of the 
occipital bone and the transition to the nuchal surface is even, without 
a sharp angulation about an occipital torus. The temporal lines are 
visible only on the frontal bone, for their initial, vertical 25mm.
In norma frontalis the greatest breadth is seen to be on the 
parietal bones, immediately below the eminences. The median third of the 
posterior border of the frontal bone, along the coronal suture, forms 
the superior limits to the dorsal contour. The sagittal suture is not 
visible as it is hidden by the mounding about bregma. Temporal lines 
are not visible over the parietal bones or on most of the frontal bone. 
Because of this and the presence of well-filled temporal fossae, then» 
is no sharp division between superior and temporal surfaces.
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A pentagonoid outline characterises the shape seen in norma 
occipitalis. The superior surface slopes gently from the sagittal 
suture to the projecting parietal eminences. Posterior parts of the 
parietal and occipital bones are drawn backwards smoothly and symmetrically .
None of the sections of cranial suture present are closed, 
either endocranially or ectocranially. (As noted above this situation 
permitted the reconstruction of individual bones, which were later 
joined together). The sutures are all simple in form. Sutural bones 
are not present, except for a small parietal notch bone in the region of 
the asterion on the left side. Unfortunately the pterion is absent on 
both sides.
Frontal Bone
Parts of the supraorbital region are broken away but enough is 
preserved to indicate its general form. The glabella is missing but 
sufficient bone is preserved on either side of the point to indicate 
that it was not prominent. The superciliary ridges are poorly developed. 
They are equivalent to the "small" grade found in 89.4 per cent of 
Queensland female crania (Larnach and Macintosh 1970:11 and table 7) and 
90.4 per cent of N.S.W. coastal females (Larnach and Macintosh 1966:14 
and table 9). The brow ridges are of the median type (Cunningham 1908), 
with clear separation of the glabella portion from the lateral segments 
of the supraorbital margin. The median elevation about glabella is slight, 
though the grácility of the lateral parts of the supraorbital margin make 
it seem more prominent. The elevation fades above and behind the 
supraorbital notch. Fenner (1939:271) has pointed out the rarity of 
Cunningham's type 1 in the Australian cranium, suggesting that nasion 
depression sometimes makes the glabella appear projecting, in cases whore 
the brow ridges should more properly be regarded as being totally absent.
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Despite this it is reasonable in this case to regard Lake Mungo as having 
type 1 brow ridges.
The cranial sexing method of Larnach and Freedman (1964) 
assesses three glabella prominences,according to Martin's modification 
of Broca's scale (Martin 1928). This method, while valuable, remains 
partly subjective and does not resolve the issue of whether assessed 
projection is a function of depressed nasion or projecting glabella.
In an effort to simplify and quantify the character glabella-opisthocranion 
and nasion-opisthocranion lengths were measured in the Victorian crania 
used comparatively in this study. The subtraction of the nasion- 
opisthocranion length from glabella-opisthocranion length was checked 
against the Larnach and Freedman technique. In the Mungo cranium neither 
measurement is possible, but the fact that the nasion region is missing 
is almost an advantage in this situation. Assessment of possible glabella 
prominence is in terms of the supraglabellarbone and one is not distracted 
by the morphology of the infraglabellar features surrounding nasion.
The margin immediately lateral to the supraorbital notch is 
4mm thick but gradually expands towards the lateral trigone. Although 
definable, the trigone lacks any prominence. It corresponds to grade 1 
in the sexing system employed by Larnach and Freedman (1964). The grade 
of prominence "slight or absent" was found in 71.2 per cent of N.S.W. 
coastal females and in 53.2 per cent of Queensland females (Larnach and 
Macintosh 1966 and 1970 respectively). The maximum supraorbital breadth 
(107mm) is discussed below but it should be pointed out here that the 
points used for this measurement lie on the fronto-malar sutures.
Larnach and Macintosh (1970:12) have noted that in Australian crania the 
most lateral points are "often" on the lateral projections of the trigones
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and that only "on some gractle female skulls" are the fronto-malar 
sutures the most lateral points. This point was checked in the 
Victorian comparative cranial series. The maximum supraorbital breadth 
was found on the sutures in 86.6 per cent of females and 39 per cent of 
males (see Chapter 9).
The broken anterior surface of the frontal bone exposes parts 
of the frontal sinuses. Much of the posterior wall of the left sinus 
is visible and the right sinus wall is represented by a small area 
laterally. The maximum width of the combined sinuses is 34mm. The 
vertical dimension of the left sinus is 18mm.
As mentioned above there is a supraorbital notch on the left 
side. It is broad (4mm) and shallow, its contents being protected by a 
short, thick spur of bone on the lateral side. Larnach and Macintosh 
(1970:16) found bilateral notches the commonest situation in eastern 
Australians, being found in more than 60 per cent of both females and 
males. A notch is present in more than 70 per cent on the left side 
in both sexes.
A small area of the orbital plate is present on the left side. 
It preserves a small supraorbital foramen. The lacrimal fossa is wide 
and shallow.
A supraglabella fossa is present. It forms the median part of 
a continuous ophryonic groove, discernible from one temporal line to the 
other. The groove is shallow about the midline but progressively deepens 
and expands laterally. As prominent superciliary ridges are absent 
laterally the depth of the groove in this area is independent of the 
supraorbital margin and is thus a function of a bulging frontal squama. 
This bulging represents the anterior termination of the contour of the 
posterior two-thirds of the squama. Viewed in riorum / u l e r u / f r .  the
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frontal surface presents a consistent and smooth curve from bregma 
forwards, dipping fairly sharply into the ophryonic depression. This 
dipping can be palpated across the bone and is accentuated by three 
low elevations, a median elevation which is part of the median frontal 
ridge (torus frontalis medianus) and two lateral eminences or tuberosities 
that have their maximum elevations approximately 33mm posterior to 
the supraorbital notches. Of the two lateral eminences the left is 
slightly more pronounced.
At bregma the median frontal ridge is faint 
but gradually becomes more prominent anteriorly. Overall it can be 
regarded as slight. Fenner (1939:251) found slight or small ridges 
present in 59 per cent of his female series, not uncommonly occupying 
"only the upper two-thirds of the frontal bone". Larnach and Macintosh 
(1970:15 and table 15) found "slight to medium" ridges in 44.7 per cent 
of 47 Queensland females. Fenner (1939:251) also noted a continuation 
of the ridge onto the anterior parts of the parietal bones in 5 per cent 
of females but this is not the case here.
There is no evidence of metopic suture in this frontal bone.
The most anterior 20-25mm of the bone is missing in the midline however 
and this is the region where any residual suture might be expected.
Martin (1928) records the suture as rare in Aborigines (1 per cent). 
Larnach and Macintosh (1970:14) found no complete suture in 114 
Queensland crania, though they did record nasion-glabella remnants in 
2.6 per cent of their series, and Fenner (1939:262) found full sutures 
in nine of 1176 crania, with traces in another 29.
The temporal lines are distinct anteriorly. For approximately 
25mm from their origin at the fronto-malar sutures the lines are developed 
as ridges, marking the lateral boundaries of the ophryonic depression.
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Behind this they fade and are visible only as a series of minute 
striations across the remainder of the frontal bone. They are even 
harder to recognise on the parietal bones. Thus there is no sharp 
superior osteológica! boundary for most of the temporal fossae.
The bone in this region is well-filled so that in norma vertioalis the 
bony base of the fossa is seen to pass onto the parietal bones as an 
almost flat plane. Larnach and Macintosh (1970:29 and table 49) record 
50 per cent of females as having "flat" temporal fossae.
Post-orbital constriction is low. The fronto-sphenoidal 
sutures are not preserved, though parts of the frontal bones immediately 
above the sutures are. The bisutural dimension is assessed as 92mm.
The subtraction of this value from the maximum supraorbital measure 
(107mm) gives an estimate of 15mm for post-orbital constriction. (If 
the post-orbital measurement is taken on the temporal lines, 91mm, the 
constriction is 16mm). Larnach and Macintosh (1970:12 and table 11) 
found "slight (under 16mm)" constriction in 32.6 per cent of Queensland 
and 22.5 per cent of N.S.W. coastal females. The range of constriction 
(for females) in their two series was 8-23mm.
In view of Macintosh and Larnach's (1972:2) recognition of a 
"lateral supraorbital wing" as a potential marker for the persistence 
of Homo erectus traits in modern crania it is noteworthy that there is 
no sign of this structure in Lake Mungo. The zygomatic trigones are 
small and delicate and the anterior walls of the temporal fossae below and 
behind them neither flares outward nor backward in the manner seen in 
ereotus.
The internal surface of the frontal bone is smooth, with shallow 
impressions for the cerebral gyri antero-laterally. A small portion of 
the frontal crest is preserved and this is low and blunt. It is not
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replaced posteriorly by a sulcus for the sagittal sinus as the bone is 
quite flat along the midline between the termination of the crest and 
bregma. At the posterior edge of the bone, immediately to the left of 
the midline, is a small deDression which probably received arachnoid 
granulations.
Parietal Bones
Seen in norma occipitalis the reconstructed parietal bones 
demonstrate mildly sloping superior surfaces on either side of the 
sagittal suture. These surfaces are sharply angled to the almost 
vertical lateral surfaces. This angulation is associated with and 
emphasised by the eminences (bosses) and the fact that the maximum 
bi-parietal dimension lies just below the eminences.
From norma occipitalis the upper surfaces are seen to rise 
evenly to the midline from the eminences so that the most superior parts 
of the bones lie along the sagittal suture. There is very slight 
keeling (gabling) of the vault. Of the Queensland crania examined by 
Larnach and Macintosh (1970:40) 70.3 per cent of the females were classed 
as having gabling slight or absent. The area between the sagittal suture 
and the region of bossing is evenly rounded, except for a pair of wide 
and shallow depressions anteriorly. These depressions have their 
centres 20mm posterior to the coronal sutures and 30mm lateral to the 
sagittal sutures. They are produced partly by mild elevation of both 
frontal and parietal bones along the coronal sutures and posterolaterally 
by the parietal eminences. These depressions however do not constitute 
parasagittal depressions or grooves.
The absence of both significant vault gabling and parasagittal 
depressions is relevent to Birdsell's use of these characters in the 
formulation of the Negritic, or earliest^element in his trihybrid
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derivation of the Australians (1949:117).
Despite the angulation of the parietals about their eminences 
these structures are not particularly prominent. Using casts of the 
standards employed by Larnach and Macintosh (1970:40) the Mungo bosses 
are classed as slight, the condition found by these workers in 58.6 per 
cent of their Queensland crania (59.6 female, 57.9 male).
There is no parietal foramen on the parts of the bones 
preserved. This may be explained by the fact that approximately 35 per 
cent of the sagittal suture externally is missing. Viewed in norma 
lateralis the parietal surfaces pass as an even curve to lambda and there 
is no evidence of obelion depression.
The internal surfaces of the bones are eroded and parts of 
the inner tables are missing. On the left bone a well-defined depression 
is the internal manifestation of the projection of the eminence internally 
but this is not obvious on the right side. A short and shallow groove for 
the superior sagittal sinus is present on the right bone. It commences 
approximately 10mm in front of lambda and passes forward for 30mm. The 
left bone is heaped up, close to the sagittal suture, in the same area, 
and this increases the depth of the groove on that side. A few segments 
of the middle meningeal impressions are preserved. The frontal branches are 
deeper and wider than the parietal branches. The frontal branches themselves 
have two main arms. The larger anterior arms pass upward, paralleling the 
coronal suture and some 5mm posterior to it, and then swing forward to the 
suture and pass along it for the most superior 25mm of the suture.
Occipital Bone
Like the frontal and parietals, this bone is lightly constructed. 
In norma oenipf. La Lin the outline of the bone Is symmetric«! I , U k* condition 
found by Fenner (1939) in 61 per cent of Australian females. In n o rma 
vertioalis the posterior contour presents an even curve from one asterion 
to the other. In norma lateralis there is slight protrusion in the
203.
middle third of the outline. Taken together, the curves do not demonstrate 
sufficient projection to warrant the description of an occipital bulge 
or "bun".
A poorly developed transverse occipital torus is palpable in 
the centre of the bone. It is mound-shaped and more distinct above 
than below. The presence of this torus is characteristic of Australians. 
Fenner (1939) and Larnach and Macintosh (1966;1970) record its presence 
in more than 80 per cent of females, and the latter authors note that 
in 86 per cent of females having a torus its form is mounded, rather than 
ridge-like. The torus on the Lake Mungo occipital bone is recognisable 
medially but fades so imperceptibly that it would be misleading to record 
its lateral limits. It must fall however into the "small" class of 
Larnach and Macintosh (1970:43 and table 82), occupied by 45.7 per cent of 
the females examined by them.
The bulk of female Australians lack the sulcus supratoralis 
(as defined by Weidenreich 1940), supra-iniac fossae and an external 
occipital protuberance (Larnach and Macintosh 1966, 1970). The Lake 
Mungo occipital displays none of them. For metrical purposes a point 
corresponding to the position of the external occipital protuberance 
has been assessed in terms of the midline confluence of the very faint 
superior nuchal lines.
As noted above (and in Chapter 14) the nuchal region is smooth, 
having a Larnach and Freedman (1964) sexing grade for this area of 1.
The attachment sites for the nuchal musculature are ill-defined, with the 
exception of rectus capitis posterior minor which deeply indents the born* 
on either side of a short and sharp external occipital crest. I he crest 
is developed from a point 4mm behind opisthion and extends upwards for 
25mm. In both N.S.W. and Queensland females the crest is small (Larnach
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and Macintosh 1966; 1970).
The cerebral surface of the squamous part of the bone includes 
a well-developed internal occipital crest. It terminates in a definite 
internal occipital protuberance which lies at a point directly internal 
to the upper end of the external occipital crest. The medial boundary of 
the distinct superior sagittal sinus impression onthe right side ends as a 
low mound just below and internal to lambda. The lateral attachment of 
the falx cerebri is also clear. The fossa receiving the occipital lobe of 
the cerebrum is relatively featureless on the left side, in contrast to 
the irregular, indented area on the right. The fossae receiving the 
cerebellar hemispheres are smooth and shallow, though this assessment is 
based on their superior halves only. The tentorium cerebelli attachments 
are distinct for 30mm from the internal occipital protuberance.
The basilar portion of the occipital bone (Plate 56) is intact. 
It is triangular, narrowing sharply at its anterior end. Although the 
atlas and axis vertebrae remain in situ, enough is visible at present 
to indicate that the occipital condyles are placed well forward on the 
foramen magnum, their long axes being widely divergent posteriorly. 
Anteromedial to the condyles low mounds mark the sites of rectus capitis 
anterior attachment, separated by a groove from the longus capitis sites. 
These latter attachments are elevated into a pair of tubercles bilaterally, 
producing sharp borders to the bone. On both sides the anterior tubercle 
is better developed. In the midline a low ridge passes forward from 
basion to a small pharyngeal tubercle.
The hypoglossal canals are situated well above the condyles.
They are large (7mm in diameter) and almost circular. Because of their 
elevated position they are at the same level as the inlets to the carotid 
canals and jugular foramina. The entrance to the jugular Foramen on the
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right side (the left is damaged) is 11mm in diameter mediolaterally and 
separated from the hypoglossal canal by a low sill. Because of the sharp 
elevated sides of the basiocciput the petro-occipital fissures are deep 
and narrow. Each fissure terminates in a narrow forcancn laoerwn.
BASAL FRAGMENT
Temporal Bones
Both these bones are badly damaged and distorted, particularly 
on the left side. The most complete section includes the right auditory 
and articular regions.
A few small pieces of the squamous portions indicate 
relatively low squamous sutures. Impressions on the parietal bones 
confirm this.
The external auditory meatus conforms to Martin's Type 3, oval 
in shape with the long axis directed obliquely from behind below to in 
front above (Martin 1928). Fenner (1939) and Larnach and Macintosh 
(1966; 1970) record this situation in more than 75 per cent of Australian 
females. These same authors also note that the tympanic bone at the 
margin of the meatus is often thick or "moderately heavy" (Fenner 1939:294). 
No limits for their grades are provided but given the overall nature of 
the Lake Mungo cranial bone development it is reasonable to see the 
tympanic in this case as thickened.
There is no evidence of aural exostosis in this individual.
This feature seems to be strictly limited geographically in Australia 
(Roche 1964, Larnach and Macintosh 1966).
The right glenoid fossa is broad and shallow with an almost 
vertical anterior wall. The squamotympanic fissure lies at an angle of 
35 degrees to the sagittal axis of the base. It does not lie on the 
floor of the fossa, an important point in relation to the condition in
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the Solo crania (Thorne 1972). The Isolated right zygomatic arch fragment 
Is slender, the usual female situation (Larnach and Macintosh 1970:30).
Neither styloid process is preserved. However, the greater 
parts of the styloid sheaths are present, strongly grooved medially.
Their form suggests that though not necessarily long, well-developed 
styloid processes were present.
Sphenoid Bone
The general features described here are relevant comparatively. 
The pterygoid fbssaeare small, judging from the limited areas of the 
pterygoid plates that remain. The lateral laminae terminate abruptly, 
with near vertical posterior borders. They are not likely to have been 
large. Fenner (1939:290) records 15 per cent of females as having 
"moderate" laminae while Larnach and Macintosh (1966:62) list 55.9 per 
cent of females as "medium". As neither study defines the grades used it 
is difficult to account for the variation in results. Fenner (p.292) 
assesses the depth of the pterygoid fossae but his series did not include
the Lake Mungo condition, where the right fossa is deep while its
fellow is much shallower. The abrupt end to each lateral lamina means 
that its attached margin "fades away anterior to foramen ovale" (Larnach 
and Macintosh 1966:63) the condition found in 33.7 per cent of N.S.W. 
females.
The foramen ovale on the right side (the left Is damaged) lies
within the alisphenoid, a situation found by Fenner (1939:285) in 89 per
cent of females (bilaterally) and by Larnach and Macintosh (1966:63) in 
85.3 per cent of N.S.W. females and in 93.1 per cent of Queensland females 
(1970:51). In Lake Mungo both foramina are oval, the right foramen having 
a long axis diameter of 7mm. In view of the Solo condition (I home 10/2)
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it is important to record that the foramina are not divided and do not 
lie in pits.
On either side the foramen spinosum is complete, found in 
females by Fenner (1939:288) in 69 per cent and by Larnach and Macintosh 
(1966; 1970) in 36 and 53.4 per cent of N.S.W. and Queensland crania 
respectively. The position of the foramen in relation to the angular spine 
of the sphenoid is discussed by Larnach and Macintosh (1966:67) as their 
results contrast with those of Fenner (1939). The position in Lake Mungo 
is medial to the spine bi-laterally, found by Larnach and Macintosh in 
more than 60 per cent of both male and female N.S.W. crania.
The infratemporal surface on both sides is broad and quite flat, 
flowing smoothly upwards and onto the temporal surface. The junction of 
the two surfaces is not clearly demarcated as the infratemporal crests 
are indicated only by a slight roughness on either side.
FACIAL SKELETON
Zygomatic Bones
The left bone is singed but had smooth surfaces. It is medium 
sized. Fenner (1939:275) records 75 per cent of his series of females as 
"moderate" in size. Larnach and Macintosh (1970:26) define three size 
grades in terms of a measurement on a cranium "from the lower free border 
of its malar bone (near the maxillo-malar suture) vertically upwards to 
its orbital border". The limits for their medium grade are 18-23mm, 
which would include the Lake Mungo bone, which measures 20mm for this 
dimension. The total height of the bone, from the lower free border to 
the fronto-malar suture, is 38mm.
There is no malar tuberosity, the lateral surface being quite 
uninterrupted. Larnach and Macintosh found this structure absent in 
27.7 per cent of N.S.W. coastal females (1966:33) and, although novf'r
absent, as slight in 82.6 per cent of Queensland females (1970:27).
Fenner (1939:276) notes 8 per cent as absent and 14 per cent as slight 
in females.
A malar foramen would appear to be the normal situation in 
Australian crania (Larnach and Macintosh 1966; 1970). The Lake Mungo 
bone has a large foramen situated close to the orbital margin. Below it 
and paralleling the orbital margin is a string of approximately 13 tiny 
zygomatico-facial foramina.
The orbital border is rounded. The form of the orbital 
border in Australian zygomatic bones was stated by Klaatsch (1908) to be 
diagnostic. Though Larnach and Macintosh (1966:35) note that some other 
groups show a high frequency for this feature, notably New Guineans and 
Melanesians, they confirm Klaatsch's assertion that the rounded form is 
commonest in Australian crania. They record the rounded form in 80.7 per 
cent (83.7 female, 78.5 male) of N.S.W. coastal crania (1966:35) and in 
79.6 per cent (71.7 female, 85.0 male) in Queensland (1970:29).
Fenner (1939:275) lists a shape classification for the lateral 
surface of the bone. The Lake Mungo specimen corresponds to the 
"rounded" form, found by Fenner in 51 per cent of females. The orbital 
surface exhibits two zygomatico-orbital foramina. Otherwise flat, this 
surface includes a small tubercle for the attachment of the reetus 
lateralis check ligament, situated half way up the frontal process and 
5mm from the lateral margin.
The zygomatic bone articulates with the frontal bone. (It has 
not been joined permanently to the reconstructed frontal bone as yet, 
because of the risk of damage.) When the two bones are articulated the 
upper and lower margins of the left orbit are parallel. As the orbital
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margin of the frontal process of the zygomatic bone is at right angles 
to these other surfaces it is clear the Lake Mungo orbits were 
rectangular.
The Maxillae
Only two alveolar fragments are large enough to be of
descriptive value. One includes the left C socket and most of the I- 
2
and I- sockets. It is broken off just to the left of the midline. The
canine socket is shorter than either incisor socket and does not produce
any appreciable bulging of the buccal plate. The external surface over
the incisor sockets is elevated, producing a depression above and between 
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the I- and C roots. This suggests that the subnasal region was short 
and that the paraseptal ridge was distinct. A second fragment, from the 
right molar region, retains a section of the palatal surface, stretching 
upwards from the alveolar margin for 16mm. The orientations of the buccal 
surfaces in the incisal and molar fragments indicates that the palate 
was deep.
Part of the right frontal process and almost all of the left 
process are preserved. The left process indicates that the medial border 
of the orbit was continued upward as a ridge, almost to the fronto-nasal 
suture. This creates a long narrow nasolacrimal groove that is 
accentuated posteriorly by a ridge along the area of contact with the 
lacrimal bone.
The anterior surfaces of the body fragments are flat, implying 
shallow infraorbital fossae.
The nasal surfaces demonstrate large concave middle meatuses, 
separated by roughened conchal crests from small Inferior menluses. Ih«- 
lower ends of both nasal bone articular surfaces are preserved and these 
stretch well forward. The nasal bones appear therefore to have been long,
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at least laterally. Below the articulations the nasal margins are 
sharp and do not flare laterally, reducing nasal aperture width.
THE MANDIBLE
The general form and texture of the mandibular remains are 
like those of the cranium - grácile and smooth. The surface features of 
the bone are poorly defined.
Lateral Surface of the Ramus
This area is almost flat, with only mild undulations defining 
specific parts. On the left side the masseteric fossa is defined by a 
slight elevation along 16mm of the inferior border. The elevation is a 
thickening of the border near the region of gonion. Apart from this the 
masseteric attachment area is flat. The inferior border of the ramus is 
horizontal, and anteriorly lacks any " in c is u r a  p ra ea n g u la ris"
(Weidenreich 1936:73) at its junction with the corpus. The bone surface 
forms a smooth curve around the gonial area and upward onto the posterior 
surface of the ramus. In keeping with the flatness of the lateral 
surface the gonion shows no sign of eversion. It is neutral, the 
condition found by Larnach and Macintosh (1971:26) in 33.3 per cent of 
eastern Australian female mandibles.
There is no sign of an em inentia la t e r a l i s  rami o n the left 
ramus. Neither tuberculum subcondyloideum nor c r is t a  ectocondyloidew n  
are present, the bone surface flowing smoothly upward and onto the base 
of the condyle.
The coronoid processes are well preserved on both sides. There 
is minor damage to the tips. The anterior margins of the processes form 
smooth curves, with slight bulging anteriorly on the left side. Parts 
of the bases of both sigmoid notches are broken away but an accurate 
assessment can be made of the depth of the notch on the left side.
The depth is estimated at 9mm. Depths of less than 10mm are termed
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"shallow" by Larnach and Macintosh (1971:21) and were found in 34.4 per 
cent of their series of 58 eastern Australian females.
Medial Surface of the Ramus
The dominant feature of this surface is a distinct torus 
triangularis on both rami. Of its two branches only the arista 
endoooronoidea is present, continued upward from the torus to the tip of 
the process as a thick ridge. This produces an oblique fossa preaoronoidea 
which passes downward from the medial side of the tip of the process into 
the retromolar region. Although there is no sign of a arista 
endoaondyloidea there is a discernible planum triangulare on both sides.
On the left side it is flattish while on the right the surface is 
irregular, with a series of small flat-based depressions impressed into 
the surface.
The right condyle is almost intact while only the eroded 
medial half of the left condyle is preserved. The articular surfaces of 
the condyles are smoothly rounded, without any sign of arthritic 
flattening. On neither side is there any sign of a superior pterygoid 
tubercle, perhaps not surprising in view of its absence in 91.3 per cent 
of Larnach and Macintosh's (1971) eastern Australian female series. The 
dimensions of the condyles are shown in Table 26.
TABLE 26 : DIMENSIONS OF THE MANDIBULAR CONDYLES 
(In Millimetres)
Right
Bilateral Width 18.5
Antero-posterior Breadth 10.0
The lingulae are broken off near their bases. Enough is visible 
to indicate that each must have been well-developed and overhung the
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sulaus colli. This sulcus can be studied on either side. It is distinct 
only some 12mm from the mandibular foramen and certainly does not begin 
at the posterior border. Passing anteriorly it deepens and expands 
rapidly however to produce a broad basin around the entrance to the 
mandibular foramen. On both sides the bone immediately below the foramen 
is missing so no examination of the dimensions of the foramen or the 
region of the mylohyoid groove is possible.
Mandibular Corpus
These remains are small and eroded so very little description 
is possible. All of the lower borders are missing and only small sections 
of medial and lateral surfaces are preserved. The most informative 
fragment includes the symphyseal region.
A small portion of the lateral surface on the left side, below 
and behind M2, demonstrates the presence of very mild elevation of the 
lateral prominence. Its size suggests that the sulcus extramolccris was 
extremely shallow, if indeed it was distinguishable at all. The bone 
beneath the first molar was very slightly warped by the heat of the 
cremation process, but there seems to be a mild elevation in the region of 
the torus lateralis superiors producing a shallow groove between it and 
the alveolar margin.
The only other area of lateral surface preserved is the superior 
half of the symphyseal region between the left C root and the right 12.
A wel1-developed trigonum mentale was present. Viewed in norma lateralis 
the course of the trigonum surface indicates that a prominent chin was also 
present. Its form is equivalent to the "positive" grade described by 
Larnach and Macintosh (1971:11) as present in 4.8 per cent of their series.
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The vertical portion of the trigonum reaches the alveolar 
margin beneath the II roots and produces mild fossae mentales on either 
side. On the left side the broken wall of the C socket bulges slightly, 
deepening the fossa on that side. Because the trigonum mentale 
stretches upward as far as it does there is no inourvatio mandibulae 
anterior 3 at least in the sense described by Larnach and Macintosh 
(1971:10) - a "concavity seen between the alveolar border and the chin".
Of the 60 females studied for this feature in their series, 5 per cent 
are classified as having "a trace" while 45 per cent are "slight". The 
Lake Mungo mandible could not be described as displaying even a trace.
The posterior surface of the symphyseal region is better 
preserved than the anterior, but it is charred and the bone is powdery.
Apart from wel1-developed genial spines the area is rather featureless.
The planum alveolane is smooth and stretches 13.5mm from the alveolar 
margin to the upper edge of the genial pit. Its orientation corresponds 
to the "slight decline backwards and downwards" grade found in 31.7 per 
cent of eastern Australian females in the Larnach and Macintosh (1971) 
study. These workers (1971:13) found that the torus transversus superior 
was absent in 12.5 per cent of their female mandibles. The Mungo specimen 
falls into this class. There is no sign of the structure, on either side, 
as far back as the medial surface of the first molars. A genial pit is 
present but it is so shallow that it is more usefully referred to as an 
undulation in this mandible.
The genial spines take the form described by Murphy (1957), where 
there is a pair of spines above and lateral to a single, lower medial spine. 
The region of the three spines is slightly elevated so that the spines 
appear to project out from a low mound. An imaginary line drawn across 
the bone from side to side, at a level marking the junction of the upper 
and lower spines, represents a plane of sharp angulation of the posterior
and digastric surfaces. Although the mandible is broken away almost 
immediately below the inferior genial spine, the inferior surface of the 
mandible, which includes the area of the digastric fossa, faced almost 
vertically downwards. This condition would have contributed to a marked 
projection of the chin.
Apart from the symphyseal fragment the only other portion of 
the medial surface of the body is a 30mm section of the left aoppur,.
The fragment embraces the area of the three molars, but again with the 
inferior third missing. The surface is quite smooth. There is a slight 
thickening consistent with the mylohyoid ridge but this is confined to 
the third molar region and does not project more anteriorly than that. 
Beneath this very mild ridge is a mild submaxi 11 ary fossa, which 
terminates in a slightly deeper depression beneath and between Ml-M2.
DENTITION
In view of the generally large size of Aboriginal teeth, 
particularly prehistorically (Davies 1968), it is unfortunate that the 
Lake Mungo disposal has destroyed so much of the dentition. The dental 
remains are shown in Plate 54. It is surprising that so little is 
available, despite the cremation process, as the enamel crowns might be 
expected to have survived. Presumably the heat around the face during 
incineration and/or deliberate smashing of the teeth before burial 
accounts for their absence. Several searches have been made through the 
minute fragments that are not identified but no additional tooth fragments 
can be found.
Two small pieces of enamel are all that are present of the 
tooth crowns. I he lew teeth otherwise preserved are ol dentine portions 
only.
Two relatively complete teeth can be identified - the right
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M2 and M3. The roots of the M3 are fused and complete. On the M2 the 
dtstobuccal root is missing and the tip of the palatal root is broken, 
but the mesiobuccal root is complete. Both crown bases are compressed 
mesiodistally and have pronounced arch character. Their dimensions are 
given in Table 27. The M3 length, from the level of the cementoenamel 
junction to the apex, is 12.5mm. A similar measurement on the M2, to the 
tip of the mesiobuccal root, is 12mm.
TABLE 27 : LAKE MUNGO MOLAR DIMENSIONS 
(In Millimetres, at the cementoenamel junction)
BUCCOLINGUAL MESIODISTAL
M2 11.9 8.4
M3 10.5 7.6
Two root fragments, probably those of maxillary premolars, are
deeply grooved mesially and distally. One may have had separate root 
tips. Sections of both C roots are stout and appear to have been short.
The maxillary alveolar fragment supports this. One C root, probably the 
right because of root tip twist and distal grooving, is longer than either 
C root and compressed mesiodistally.
One enamel fragment, which includes evidence of four cusps, 
stems from a mandibular molar of the left side, probably Ml. The occlusal 
wear is slight and appears to have taken the form of a mid-tooth depression. 
The cusps are blunt and clearly were so before wear began. Arch character 
was medium. The second enamel chip is a piece of the labial surface of an 
incisor crown. The angle of wear incisally indicates a maxillary tooth.
One side of the crown is present. I t  is probably the d i s t a l  sur face;  
although the labial  surface Is M a t  the gent le  l u r v a h m *  from I n b i n  I h> 
neighbour surface is gradual , the usual change Irom lab ia l  to d i s t a l  
surface. The surface includes a small interstitial facet. A few tiny
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flakes of dentine adhere to the Incisal tip of enamel and indicate that 
wear on this tooth had produced dentine exposure. The tooth had a labial 
crown height of 8.1mm.
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CHAPTER 16 : LAKE MUNGO POST-CRANIAL REMAINS
I record here the available information concerning the 
preserved parts of the post-cranial skeleton of this individual.
For the reasons outlined in Chapter 1, this chapter is  ourely 
descriptive. Given the manner of disposal in this case, including 
cremation, smashing and some reheating of franments, only a fraction 
of the total skeleton has survived and most of that is  poorly preserved.
I have tried to take measurements whenever possible, to indicate size of 
particular bones or parts of them, but they do not for the most part 
conform to any standardised l i s t  of oost-cranial dimensions.
Despite the paucity of information it  is  evident that the general 
characteristics of the cranium and mandible are reflected in the rest of 
the skeleton. The bones are quite consistent with the diannosis that 
Lake Munao is  female and young adult. The bones are small and delicate, 
with a qeneral lack of well-defined muscle insertion s ites or other 
morpholoaical features.
Vertebrae There are numerous small vertebral franments from all 
levels of the column. The majority are irregularly  broken chins of neural 
spines or art icu lar processes. Portions of the atlas and axis are fused, 
by carbonate, to the base of the cranium (Plate 56). The transverse 
processes of the atlas are broken away. At the lateral marains of the 
foramina transversaria the bone is  53 mm wide. Its  anteroposterior 
dimension was approximately 41 mm. The rinht foramen transversarium 
has a maximum diameter of K mm. The anterior tubercle i s wel l  developed 
but the posterior «iri.ii show, little \ l«jn of .i tuber« le Inter i*»r I/, f In- 
articu lar tacet on the right, side i s  f l a t  arid t r i ar i oular  in slmpe fwl i i i  
apex latera lly) and has a youthful appearance. The body of the a x i s  i s  
severely eroded - the odontoid process is  7.5 mm wide and has a f la tt ish
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anterior facet. The width of the vertebral foramen is  aporoximately 
23 mm.
A carbonate-fused seqment of three thoracic spinal laminae (Tl-3) 
is  preserved. The spinous Drocesses are missinq but the base of the T1 
process is  substantia lly  lonqer and more robust than those of T2 or T3.
The T1 lamina on the right side is  16 mm wide at a point immediately 
lateral to the base of the spinous process. The oeneral form of the 
seqment suggests small size and a qeneral q rac ility . An eroded portion 
of a thoracic vertebral body (possib ly T3 or T4) has a superio r-in fe rio r 
dimension of 20 mm and what l i t t le  there are of the a rticu la r surfaces 
are smooth, with no sign of exostosis on the posterior or r ight lateral 
margi n s.
Portions of the L3 and L5 vertebral arches are available. The 
widths between the most lateral points on the posterior margins of the 
in fe r io r  a rticu la r processes are 31 mm and 40 mm respectively. The 
superio r-in fe rio r lengths of the a rticu la r facets are 15 mm and 17 mm.
The broken stumps of the spinous processes suggest that they were short, 
or at least delicate in structure.
The fraomentary sacrum preserves part of the superior surface 
of the body of S I . I estimate it s  width to have been 48 mm. The width 
between the most lateral points on the a rticu la r surfaces of the superior 
a rticu la r processes is  &?. mm. The riqht S1-S2 dorsal sacral foramen 
appears to have been re la tive ly  broad (8 mm in diameter) and has a well- 
developed a rticu la r tubercle projecting across almost a third of it s  width.
Pelvis Only two recoqnisable fraaments of the pelvis remain.
Both are from the le ft side. One is  a piece of the body of the ischium 
and includes a small area of the lower marain of the acetabulum and the 
in fe rio r edge of the acetabular notch. The bone across the floor of  the 
notch is  2 mm thick. The area of acetabular  surface a va i lab le ,  no more
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than one-fifth of the whole, points to a very shallow acetabulum. 
Posteriorly, although the bulk of the ischial tuberosity is  broken 
away, it s  base (some 20 mm wide) indicates that this structure cannot 
have been large. The posterior wall of the obturator foramen is  sharp 
and the medial surface of the bone, immediately behind the foramen, is  
f la t  over an area 40 mm Iona (supero-inferiorly) and 27 mm wide (antero- 
p o ste r io r ly ) .
The other pelvic fragment is  a portion of the ischio-pubic ramus. 
Most of the bone is isch ia l.  At about the junction of the two elements 
the bone is  9 mm thick (mediolaterally) and 14 mm deep (supero- 
in fe r io r ly ).  Laterally there is  a s l igh t  roughening in the area of the 
adductor magnus attachment. Medially there is  a very mild oval, roughened 
elevation, in the position of the sphincter urethrae attachment area.
Ribs There are some 30 fragments, but a ll are small and very 
few can be reconstructed. No complete anterior or posterior ends are 
present. The fragments are consistent with the other parts of the skeleton 
in that they appear adult and l igh t ly  constructed. One le ft rib portion 
(probably rib 9 or 10) includes part of the costal aroove, which is  
shallow and narrow.
Clavicle The sternal ends of both bones are represented by eroded 
portions. The fragments are not exact mirror imaaes but i t  is  clear that 
the right bone is  more robust. On the right bone the anterior surface 
displays a low ridae (not evident on its  fellow) marking the junction of 
the sternocleidomastoid and pectoralis major attachment.*;. The *.I.ernal end 
of the right bone had an antero-po*; ter ¡or width of 21 22 mm. I hi* ‘. .H in ­
di mens ion on the le ft bone cannot have been more than Id 19 mm. I he 
conoid tubercle on the le ft  bone is barely discernible and the subclavian 
groove shallow. These features are not preserved on the right bone but at 
it s  most medial end there is  evidence of a wel1-developed trapezoid line.
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Arm Small sections of the humeri are preserved but in a ll but 
one calcination has removed surface features and for most there is 
cracking of the surface and some tw isting. A short (47 mm) section of 
the right shaft preserves a very m ildly developed deltoid tuberosity 
with s lig h t  roughening above and anterior to i t  in the area of the lower 
border of the pectoral is  major attachment. Posteriorly a shallow radial 
nerve sulcus is  v is ib le .
There are a few charred pieces of the right radius but most 
information is  perceived on the le ft  bone. A 179 mm shaft portion can 
be reconstructed. In most places the surface of the bone is  eroded or 
has been heat shattered. The fraqment terminates proximally at a point 
immediately d ista l to the radial tuberosity and d is ta lly  at a level 
corresponding to the centre of the pronator auadratus attachment. The 
few remaining surface areas are very smooth. The medial border is  sharp 
and there is a mild groove in the area of the proximal third of the 
flexor p o llic is  longus attachment. The bone appears s l ig h t ly  bowed 
la te ra lly  - measured from the middle of the broken ends with co-ordinate 
ca llipe rs the bone projects 17 mm la te ra llv , at a point 85 mm from the 
proximal end. (This point is  at or about the d istal end of the pronator 
teres attachment).
There is  a separate fragment of a radial head, probably the riqht. 
It s  maximum diameter was approximately 20 mm. The a rticu la r surface is 
s l ig h t ly  concave and smooth.
The medial end of the right ulna is  present. The central surface 
of the trochlear notch is  preserved and it  is  quite featureless - there 
is  no sign of the non-articular str ip . The lateral border passes smoothly 
onto the almost f la t  radial notch surface. Although the anterior surface 
of the coronoid process is  s l ig h t ly  rouqhened, i t  would be misleading to 
say that an ulna tuberosity was present. The area of the structure is
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not distinguishable from the surrounding bone surface. The available 
marqins of the olecranon and the coronoid orocesses are rounded, 
giving an almost juvenile appearance and there is  no sian of lipping.
The aroove for supinator attachment is  well-defined and there is  a s l igh t  
ridge that marks the lateral border of that attachment and the medial 
border of the flexor digitorum profundus attachment site. Other than 
these defined attachments the bone areas available are almost 
feature less.
The only identifiable bone of either hand is  the le ft  scaDhoid. 
It s  entire surface is  smooth, there being very l i t t le  separation of the 
a rt icu lar areas. Dorsally the radial and trapezoidal art icu lar surfaces 
merge while there is s l iqht senaration of the a rt icu lar surfaces for the 
radius and trapezium. On the palmar surface the a rticu lar areas for the 
lunate and capitate can be distinguished. The tubercle is  not well 
developed and it s  summit is featureless and rounded.
Leg Portions of the shafts and upper parts of both femora are 
available. All are calcined, particu larly  those from the le ft  side, and 
most of the surfaces over the fraqments are missing. No standard 
dimensions can be taken on the fraqments and the qeneral character of 
those surfaces that are intact is  one of delicacy and featurelessness.
The narrowest part of the neck of the le ft  bone is  eroded but was 
approximately 30 mm in diameter. The qreater trochanter on the right 
bone was narrow mediolaterally and it s  lateral surface is convex. Some 
2.5 sq cm of the lateral surface are undamaged and the area i*. faced 
like  in it s  smoothness. Medially the trochanter overhang*, a deep 
trochanteric fossa, indicating a re lative ly  well-developed obf.urai.or 
externus muscle. The anterior surface of the le ft bone displays a very 
weakly marked intertrachanteric line.
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The only meaningful shaft fragment is an 80 mm piece from the left 
bone. Its proximal end lies at or about the junction of the linea aspera 
and the spiral line, although erosion and lack of distinguishing 
features makes it difficult to be sure. While the linea aspera in this 
region is not likely to be well-developed it is, in this individual, only 
barely perceptible as a low swelling on the posterior surface of the bone. 
Apart from the swelling the fragment is almost circular in section 
throughout its length. The anterior surface is very slightly flattened.
Of the six preserved tibial fragments (all shaft) all but one 
are small, twisted and cracked, with powdery surfaces. A 181 mm section 
of the left bone terminates proximally at a level across the lowermost 
part of the soleal line. In section the proximal end is roughly 
triangular, the medial and lateral surfaces being twice the length of 
the posterior width. The lateral surface is slightly concave. The 
distal section is almost an eguilateral triangle with a mildly convex 
medial surface. Viewed from the medial side the shaft fragment is very 
slightly convex anteriorly. The anterior border is rounded, lacking a 
characteristically sharp anterior tibial border. The border is also 
straight, without any sign of medial convexity in its central area.
The interosseous border is sharp proximally but rapidly becomes blunt
and rounded. The soleal line is not well developed. There is a small
nutrient foramen lateral to the base of the line. There is no sign of
the vertical line. The fragment has an anteroposterior dimension of
30 mm proximally and 28 mm distally. The overall form is smooth and lightly
structured.
Two substantial parts of the left fibula are present but only 
small chips of the right survive. Ihe left bone is represented by n 
section including the lower end (80 mm long) and a non -matchirig por tion 
of the middle third of the shaft (181 mm long). The distal fragment is
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eroded late ra lly  but demonstrates an i ll-defined  ta lar art icu lar facet 
medially. The facet is  suboval in shape, almost f la t  above and s l ia h t ly  
concave below. The anterior edge of the malleolar fossa sungest that i t  
was well developed. Above the facet the surface for the interosseous 
ligament is  quite d ist inct, particu larly proximally. The shaft fragment 
appears re lative ly  robust and it s  surface features are well defined.
The anterior border is  sharp for 85 mm and bulges forward over this 
length. The lateral surface is  f la t  d is ta l ly  but is s l ig h t ly  concave 
in it s  upper part. The anterior surface is  f la t  and is  almost uniform 
in width throughout the length of the fragment. The medial part of the 
posterior surface is  mildly concave, giving way to a f la t  surface 
d is ta l ly .  No insertions are recognisable.
There are three identifiable fragments of the bones of the feet - 
the le ft  talus and calcaneus and the riqht proximal phalanx of the f i r s t  
toe. The phalanx is  almost complete. It  is  32 mm long, 19 mm wide 
proximally and 1^ mm wide d ista lly .  The only attachment s ite  that is  
distinguishable is  that of abductor hallucis on the plantar surface. Its  
art icu lar surfaces are smooth and there are no signs of epiphyseal lines. 
The plantar surface is f la t  rather than concave.
The only dimension Dossible for the talus is  that from the most 
d istal point on the articu lar surface of the head to the floor of the 
groove for flexor hallucis longus - 47 mm. The medial tubercle is  poorly 
developed and does not fu lly  define the groove referred to above. The 
lateral tubercle is  broken but i t s  medial border clearly marks the margin 
of the groove. The margins of the trochlear surface, and of the a rt icu la r  
surface of the head, are barely recognisable, indicating a general 
youthful ness. The facet for the lateral malleolus of the fibula is  
ctemaged but appears only s l ig h t ly  concave. The lower half of the bone 
is  missing.
2 2 4 .
The calcaneal fragment preserves little of its original 
surface. The dorsal surface displays Dart of the posterior talar 
articular surface. It is approximately 24 mm long and only sliahtly 
convex. Laterally there is some slight indication of a small peroneal 
tubercle but otherwise the surface, where preserved, is not robust in 
any way. The small area of the medial surface available (the 
sustentaculum tali and anterior articular surfaces are missing) is 
extremely smooth. Though the calcaneal tuberosity is broken away there 
is a slight concavity on the posterior surface that indicates that the 
tuberosity was distinct.
SECTION THREE
METRICAL DESCRIPTION AND ANALYSIS
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CHAPTER 17 : METRICAL FEATURES OF 
KOW SWAMP AND LAKE MUNGO
INTRODUCTION
Several metrical studies of the Australian cranium have 
been carried out, of which those by Morant (1927), Hrdlicka (1928) 
and Freedman (1964) are the most comprehensive. An Australia-w ide 
metrical survey is  not available however and only lim ited, localised 
analyses have been attempted. The non-metrical studies by Larnach 
and Macintosh (1966, 1970) of N.S.W. and Queensland crania, and of 
N.S.W. mandibles (1971), need to be matched by comparable metrical 
stud ie s.
In th is chapter the results of metrical descriptions of 
the Kow Swamp and Lake Mungo cranial remains are presented. Metrical 
data for the Cohuna, Keilor, Mossgiel and Lake Nitchie crania, and 
the mandibles associated with Mossgiel and Lake Nitchie, are recorded 
also. The metrical data for a ll adult prehistoric ind ividuals have 
been compared, using univariate and multivariate methods, with a 
series of museum crania and mandibles from southeastern Australia .
The comparative crania and mandibles used in th is study, 
drawn from the collections held by the National Museum of V ictoria, 
are listed  in Appendix 8. The specimens are a ll from northern 
Victoria and their d istribu tion  is  shown in Figure 14. This 
particular series was selected in i t ia l ly  to permit a direct 
comparison with skeletal material from the same area, that is ,  the 
Kow Swamp remains. The comDarative series has been used also for
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comparison with the Lake Munno cranium (and other prehistoric 
remains) as that individual stems from a s ite  on the northern 
fringe of the Murray Valley (and because no other comparable 
metrical data are available).
Of the 170 comparative crania available 124 have 
associated mandibles. Postcranial bones of sexing value were 
present for a few of the individuals represented cranially.
Although the great majority of the northern Victorian crania are 
from the Murray Valley, a few stem from loca lit ie s  to the south 
of the valley lim its but within the catchment area of streams 
draining into the valley. The d iv is ion  of Victorian crania into 
four area groups (north, south, east and west) was made by me in 
1967, during c la ss if ica t ion  of the National Museum's collections.
Crania in the museum's collection from areas south, east and west 
were obtained from areas to the south and southwest of the Great 
Dividing Ranqe, which appears to have formed a natural physiographic 
boundary for northern and a ll other Victorian tribes (Tindale 1940).
The cranial and mandibular measurements used in these 
analyses are listed  and defined in Appendix 9. The measurements 
were selected for a variety of purposes, some not d irectly  relevant 
to the skeletal remains under study here. A major basis for selection 
was a desire to record a wide range of dimensions. Given the 
fragmentary nature of the prehistoric remains, and to a lesser extent 
that of the comparative museum materials, i t  was hoped to be able to 
maximise the number of dimensions available for analysis. The 
measurement of the crania, mandibles and, where available, certain 
post-cranial bones of the museum series, was carried out in conjunction 
with the recording of non-metrical observations of the features in the
Larnach and Freedman sexing method. Defin itions of cranial non- 
metrical sexing grades and post-cranial sexing measurements are 
set out in Appendix 9.
Data were recorded d irectly  onto standard computer forms 
and subsequently transferred to computer cards. Most of the 
analyses of the metrical data, both for the prehistoric and 
comparative series, were produced on the IBM 360/50 computer at 
the Australian National University, although several tests were 
performed on a Hewlett-Packard proqramable calculator.
Measurements recorded on the individual Kow Swamp crania 
and mandibles, and on the Lake Mungo cranium, are set out in 
Table 28. Data for the M ossg ie l, Keilor, Lake Nitchie and Cohuna 
ind ividuals are presented in Table 29. These four crania, together 
with the Mossgiel and Lake Nitchie mandibles, are the only Australian 
prehistoric specimens, other than those from Kow Swamp and Lake Mungo, 
which are available for metrical study at present. Some measurements of 
the four specimens have been published (see Chapter 2) but most of the 
data included in Table29has been unavailable hitherto.
Metrical data for the Victorian comparative series are 
presented in Appendix 10 (crania) and Appendix 11 (mandibles). The 
170 ind iv iduals, a ll adult, consist of 100 males and 67 females, 
plus 3 unsexed specimens. (The three unsexed specimens were 
measured but the Larnach and Freedman sexing features were not 
recorded, through an oversight. The error was not noticed until 
s ta t is t ic a l resu lts were to hand and th is explains why, in 
Appendices 10 and 11, the sum of males and females does not equal 
the total for the combined series).
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TABLE 29: METRICAL DATA FOR PREHISTORIC SPECIMENS 
(In Millimetres)
COHUNA KEILOR MOSSGIEL LAKENITCHIE
1 Gl abel 1 a- 
Opi sthocranion 200 196 202 19 7
2 Nasion-Opi sthocranion 194 195 196 194
3 Glabella-Inion - 191 201 196
4 Nasion- Inion - 187 196 193
5 Glabella-Lambda 196 189 196 190
6 Nasion-Lambda 192 189 192 189
7 Nasion-Basion - - - 112
8 Basion-Sphenobasion - - - 29
9 Basion-Opisthion - - - 36
10 Basion-Prosthion - - - 109
11 Nasion-Bregma 125 115 119 122
12 Nasion-Bregma Proj. 18 24 22 30
13 Bregma-Lambda 116 119 111 122
14 Lambda-Opisthion - 105 - 96
15 Lambda-Inion - 70 - 57
16 Lambda-Opi sthocranion 22 39 61 51
17 Inion-Opi sthion - 55 - 61
18 Opisthion-Opisthocrani on - 80 - 66
19 Maximum Supraorbital 
Breadth 115 115 119 122
20 Bi-Frontotemporale 94 100 99 106
21 Bi-Frontosphenoidal Sutures 86 93 92 101
22 Bi-Steohanion 92 115 97 113
23 Bi-Coronale 106 120 - 124
24 Bi-Parietal Maximum 130 143 140 146
25 Bi-Auriculare 121 125 - 132
26 Bi-Asterion 129 114 119 120
27 P. i -M<r. I.oidea 1 e 106 1 15 1 1 {
' ) U  
( « > P. i Ini ra 1 <m i i |><>r .11 Cr<*\ 1 •. M l MM
2D Mas i occ i p i La 1 Bread Mi
30 Foramen Magnum Breadth - - - -
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(Table 29 Continued)
COHUNA KEILOR MOSSGIEL LAKE
NITCHIE
31 Bi-Ectoconchion 108 105 - 111
32 Bi-Zyqion 142 140 - 151
33 Bi-Zygomaxil1 are 108 100 - 102
34 Nasion-Prosthion 75 74 - 71
35 Bi-Maxillofrontale 27 24 24 24
36 Maxillofrontale-Ectoconchion 
(left)
45 43 - 49
37 Maxi 1lofrontale-Ectoconchion 
(right)
44 43 46 49
38 Orbit Height (left) - 30 - 35
39 Orbit Height (right) 29 29 29 35
40 Maximum Piriform Breadth 30 27 - 31
41 Nasion-Nasospi nale 50 50 - 59
42 Palate Height 19 11 - 10
43 Frontomalare-Orbi tale- 
Auri culare 81 82 -
84
44 Bi-Frontomalare Orbitale 110 105 110 114
45 "Malar Eversion" 135 127 - 129
46 Alveolar Length 67 62 - 60
47 Alveolar Breadth 74 70 - 75
48 Cranial Index 65 72.95 69.3 74.1
49 Frontal Curvature Index 14.4 20.86 18.48 24.59
50 Post-Orbital Constriction 
(Temp.) 21 15 20 16
51 Post-Orbital Constriction 
(F.S.) 29 22 27 21
52 Malar Eversion 25 22 - 15
53 Palatal Index 49.48 43.40 - 45.00
54 Orbital Index (Mean L + R) 66.29 73.75 - 71.42
55 Upper Facial Index 58.81 52.85 - 47.01
56 Nasal Index 60.00 54.00 - 52.54
57 Gnathic Index - - - 97.32
1
2
3
4
5
6
7
8
9
10
11
12
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COHUNA KEILOR MOSSGIEL LAKENITCHII
Mandibular Length
MANDIBLES
110
Bi-Condylar Breadth - - - 143
Bi-Gonial Breadth - - - -
Symphyseal Height - - 36 37
Symphyseal Thickness - - 16 -
Body Thickness - - 21 -
Body Height - - 29 -
Ramus Height - - 70 80
Ramus Breadth (Max.) - - 54 45
Ramus Breadth (Min.) - - 46 36
Gonial Angle - - 106 -
Sigmoid Notch Depth - - 16 -
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UNIVARIATE ANALYSIS
Kow Swamp
Kow Swamp 4 is  the sole adult female of that series for 
which measurements are available. Of the 18 dimensions and indices 
that can be determined or closely estimated 15 l ie  within the ranges 
for females of the Victorian Comparative series. Ten of these 15 l ie  
outside the lim its of one standard deviation, toward the upper end of 
the size range, including 3 at the upper lim it for Victorian females. 
Of those lying outside the range bi-maxi 1lofrontale (25 mm) and 
Maximum Piriform Breadth (31 mm) in this individual extend the ranges 
for these dimensions by 1 mm and the estimate for bi-zygion by 4 mm.
KS 4 as having an unusually large face, with pronounced postorbital 
constriction across the temporal lines, compared with the museum 
series females.
and 15) and mandibles (KS 1, 5, 7, 8, 9 and 14) an attempt was made to 
determine whether s ign ificant differences existed between that group 
and the comparative series males, in terms of t tests of the 
individual variables. In the common estimation of two samp1es from 
normal populations, where samples are subequal in size, differences 
between sample means are conventionally tested by
On th is  meagre evidence i t  would be reasonable to view
Usinq the adult male Kow Swamp crania (KS 1, 5, 7, 8, 9, 14
t = X  -  V
JT/nx + 1/nY
nx + riy  -2 ( 1 )
2 3 7 .
The significance of the results is estimated from 
tabulated t-distributions, with (n-j + - 2) degrees of freedom.
However, in the present case two factors make the t-test 
inappropriate - (a) the assumption, basic to formula 1, 
that a2 = o;J, may not hold for many of the variables listed and
l 7
(b) the sample sizes are highly unequal. The Row Swamp sample is 
particularly small, varying from 2 - 6  examples for most of the 
variables. The inadequacy of formula (1) in this situation is 
discussed by Brownlee (1960:239), who points out that when the 
sample sizes are unegual the test statistic will be in error, by 
any amount. For markedly unegual sample sizes, and when the 
assumption that sample variances are from a common population 
cannot be justified, a preferable procedure would be to use the 
alternative method set out below.
For testing samples suffering from constraints 
(a) and (b) the statistic
j. i /1/7 7 — IVI 2
/ s 2/n1 + s2/n2 .... (2)
is appropriate, when used against a t-distribution tabulation, 
with degrees of freedom given by
df -
[(si/n1) + (sZ/n2)]2 
(sf/rij)2/ (rij-1) + (s2/n2)2/ (n2-1)
( 3 )
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Using formulae (2) and (3) the significance of differences 
between the prehistoric and museum samples are estimated and set
out in Table 30.
The dimensions which display statistically significant 
differences (where the values for t' are greater than the appropriate 
P = .05 value) are:
Cranial 
Variables :
Mandibular 
Vari ables :
1 Glabella-Opisthocranion 
5 Glabella-Lambda
11 Nasion-Bregma
12 Nasion-Bregma Projection 
16 Lambda-Opisthocranion
19 Maximum Supraorbital Breadth 
33 Bi-Zygomaxillare 
41 Nasion-Nasospinale 
45 "Malar Eversion"
47 Alveolar Breadth 
49 Frontal Curvature Index
52 Malar Eversion
53 Palatal Index
4 Symphyseal Height 
7 Body Height
The results of the comparison must be regarded as 
reflecting the minimum differences between the two groups. The 
comparative series has been taken to reflect a near-contemporary 
morphology and any contamination of it by prehistoric specimens say, 
several thousand years old, would reduce its value as a modern
s I aridard .
Given I he d i I I eren< <i\ between I h r  Knw \wainp s r r i e s ,
recovered from an iso I a Led locality, and the museum series, gaUiered 
from a wide area of northern Victoria, the museum series was used to
test whether differences between the two series were reflected
? 39 .
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geographically. The museum series was divided into two subseries - 
a group of 43 specimens recovered from the Kow Swamp area and the 
remaining 127 specimens from outside that area. The distribution 
of the Kow Swamp and non-Kow Swamp area subseries are shown in 
Figure 14. The metrical data for the two subseries are set out in 
Appendix 13 (crania) and Appendix 14 (mandibles). A comparison of 
the Kow Swamp area and non-Kow Swamp area males, using t tests, 
indicates that 5 variables demonstrate differences significant at the 
5 per cent level: Basion-Opisthion, Lambda-Opisthion, Inion- 
Opisthion, Bi-Coronale and Post Orbital Constriction (at the fronto- 
sphenoidal sutures). On no prehistoric Kow Swamp individual can the 
basion-opisthion dimension be measured. Lambda-opisthion is 
available only for KS 1 (102 mm) which lies close to the upper end 
of the range established for 91 northern Victorian males (84 - 106 mm). 
At present I cannot suggest a reason for the differences. However as 
none of these dimensions correspond to those shown to differ 
significantly between the prehistoric Kow Swamp series and the total 
northern Victorian male museum series, I conclude that the 
distinguishing features of the prehistoric crania and mandibles are 
not reflected in near-contemporary crania from that area.
Lake Mungo
It will be seen from Table 28 that many of the listed 
measurements cannot be taken on the Lake Mungo cranium. No mandibular 
measurements are possible.
Available measurements can be compared with those for the 
Victorian comparative series. Such a comparison indicates that with 
one exception, orbit height, the dimensions of the Lake Munoo cranium 
lie within the ranges for the museum series. Further, with the same
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exception, the dimensions lie within the ranges for females of 
the comparative series. Of 23 dimensions available for the Lake 
Mungo cranium 16 lie within one standard deviation of the mean 
for the comparative series females. Seven lie outside the limits 
of one standard deviation. Basioccipital breadth in Lake Mungo 
is 32 mm, which is at the upper limit for females in the 
comparative series. Orbit height (27 mm) lies just outside the 
ranges established for the Victorian series total (28 - 42 mm) and 
females (28 - 38 mm). It also lies outside the ranges 
established for N.S.W. coastal female crania, 29.1 - 36.9 mm, 
recorded by Freedman (1964).
I conclude on this evidence that although the Lake Mungo 
orbit height is somewhat lower than for the museum series, and its 
basioccipital bone is broad by female standards, the cranium displays 
no essential dimensions that would exclude it from the museum 
population.
Other Prehistoric Crania
In an attempt to determine the possible relationships of 
these specimens, the values recorded for those dimensions and indices 
shown to differ significantly in a comparison of the Kow Swamp and 
northern Victorian male cranial series, have been compared with the 
prehistoric and museum qroups. The comparison is limited by three 
factors. Of the 15 relevant dimensions and indices, six cannot be 
recorded for the Mossgiel cranium. For Cohuna and Keilor there are 
no preserved mandibular remains and one of the two relevant mandibular 
dimensions is unavailable in the case of the Lake Nitchie individual. 
Finally, despite the statistically significant differences between 
the Kow Swamp and museum groups, the overlap in the recorded ranges 
is great in most instances.
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The metrical characters under examination here indicate 
that the four crania are large, particularly Cohuna and Lake Nitchie.
The available mandibles, of Mossgiel and Lake Nitchie, are large also.
A number of other dimensions, not significantly different prehistorically, 
support this view.
The small sample size of the Kow Swamp group suggests that 
caution is required in assessinn the comparison of most features. The 
characters which appear to provide effective separation are limited to 
the nasion-bregma projection dimension and the frontal curvature index.
The latter is, of course, a partial function of the former. The 
recorded value of nasion-bregma projection excludes the Lake Nitchie 
cranium from the Kow Swamp male group, while the Cohuna specimen is 
placed within it. Keilor and Mossgiel are indeterminate for this 
dimension.
The frontal curvature index for the Cohuna cranium clearly 
separates that specimen from the museum series. The fact that it falls 
within the Kow Swamp ranqe for this feature is not surprising, given 
that the specimen comes from Kow Swamp and that, on oeomorphological 
grounds (see Appendix 4), it is likely to be contemporaneous with the 
Kow Swamp burials. (The male Victorian comparative series range 
(18.18 - 26.96) is similar to that established by Larnach and 
Macintosh (1970:16) for 130 N.S.W. coastal and Queensland male crania, 
i.e. 17.3 - 27.3).
Post-cranial Sexing Dimensions
Pelvic and femoral measurements were included in the list
of metrical features observed in the Victorian comparative series.
The moaswremen t s , selr< led from Davivongs (1063 a and l>), are use In I 
fo r  sexing and wore in (.ended to provide a check on I fie sexing resu l ts
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obtained from application of the Larnach and Freedman (1964) 
cranial sexing technique.
The post-cranial data are set out in Appendix 12.
Davivongs' study of the Australian femur indicates that "sex 
differences, especially in the sizes of the femoral head and 
distal end, are very obvious in the Australian Aboriqinal femora 
and they can be used effectively as sex discriminants" (1963b:466).
For maximum femur head diameter Davivongs records a range of 
35 - 50 mm. Having sexed the femora on the basis of associated 
pelvic remains he concludes that female femora have maximum 
femoral head diameters of 35 - 42 mm and males 39 - 50 mm, 
indicating an overlap in the range at 39 - 42 mm. This suggests 
that femora with diameters of less than 39 mm could be classed as 
female and femora with diameters of more than 42 mm could be 
classed as male. The results of the Victorian series analysis 
indicates a size ranae of 34 - 53 mm for this dimension. With sex 
established in this series on the basis of the Larnach and Freedman 
method, the overlap in femur head diameter ranges is great, as males 
have a range of 34 - 53 mm, and females 36 - 43 mm. This suggests 
that males might be recognised when head diameters are greater than 
43 mm.
The bi-condylar femur breadth range in Davivongs' study 
is 54 - 85 mm, with a sex overlap between 60 and 67 mm. Results of 
the Victorian analysis reveal a range of 60 - 85 mm, with males 
62 - 85 mm and females 60 - 75 mm. This indicates that maleness 
may be indicated in femora with bi-condylar breadths of more than 75 mm.
The measurements of the pelvis by Davivongs (1963a) indicate 
that the most useful sex discriminant is the length 0B of the greater
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sciatic notch. The ranges established are - 2 - 27 mm, with a sex
overlap in the area 8 - 1 3  mm. Measurements of the Victorian series
reveal a range of 5 - 27 mm. With males ranging in size from 5 - 26 mm
and females 9 - 27 mm there is a large overlap.
The results of the Victorian analysis are markedly different 
from those of Davivongs. The reasons for the difference however are 
not clear. Davivongs sample of 130 femoral pairs was drawn at random 
from collections in the South Australian Museum. None of the post- 
cranial material was of known sex. The Victorian collections in the 
National Museum of Victoria include 44 femora and 44 pelvic fragments 
preserving the greater sciatic notch. (The identical numbers are 
fortuitous as some femora lack associated pelvic remains, and vice 
versa). None of these remains are of known sex. Documentation of 
the Victorian series is poor. In many cases skeletal remains were 
donated to the museum in qroups and registered as, say NMV1234a,b,c,d,e,f, 
etc. I have checked groups of this kind and there appears to be no 
certainty that a femur marked 1234a "belongs" to cranium 1234a. For 
this reason I regard the Victorian results as dubious and have therefore 
based sexing classification on the results obtained from an application 
of the Larnach and Freedman method, pending further examination of the 
Victorian and other post-cranian series.
MULTIVARIATE ANALYSIS
The use of multivariate statistical techniques for the 
description and analysis of anthropological data is expanding rapidly. 
However, as in other disciplines l.o which (.hose techniques have been 
applied, there is ample evidence that within these areas of applied 
statistics an increase in use has been accompanied by a corresponding
increase in abuse. While "it may be that in the future a fossil
will not be accepted as adequately described until it has been 
compared in this way" (Day 1965) it should be remembered that 
this "new technology must be treated as an aid to, not a substitute 
for, thought" (Edwards 1971). The difficulty of making intelligent 
use of increasingly sophisticated and complex statistical tools, and 
even devising new data-gathering methods on which to employ these 
tools, has led a number of specialists in recent years to attempt 
to put multivariate methodologies within anthropological research 
into better perspective (Lequebe 1970, Kowalski 1972, Harpending 1974, 
Corruccini 1975a and b). In addition, Corruccini (1975a) has considered 
the theoretical framework of statistics, regarding its relevance to many 
forms of human biological data, due to the underlying dependence of most 
statistical methods on probability theory.
Many of the problems are summarised by Corruccini (1975b:14):
"To be strictly applicable, multivariate techniques must be 
supplied with meaningful data, large sample sizes for all groups, 
complete data recorded for every specimen, normally distributed variables 
between-population covariance patterns which resemble within-nopulation 
patterns, homogeneity of covariance, linearly related measurements, and 
research problems in which existence of significant difference is of as 
much interest as relative amounts of difference".
In the present situation, using procedures in common use, 
many of these difficulties cannot be avoided, and the likelihood 
approach has been employed as an alternative. The advantages of the 
likelihood approach (described below) are firstly that all the 
information in the data about the model can be used (without, for example 
the requirement that certain sets be removed since they are "incomplete",
or that ad hoc estimates be made for missing measurements, to 
render the data of a suitable form for a standard analysis).
Secondly, a major advantage is that a minimum of (restrictive) 
assumptions need to be introduced. A third advantage, particularly 
for human palaeontological materials, is that small samples or 
individuals can be analysed. Another advantage, especially for 
non-experimental (and/or incomplete) data, is that no clear-cut 
decision to either "accept" or "reject", in the traditional sense, 
is made. Some subjective interpretation of the ensuing results is 
required. Finally, the method can be very useful for generating 
further hypotheses.
In the development of the method described below I have been 
assisted greatly by Dr S.R. Wilson of the Department of Statistics, 
Research School of Social Sciences, A.N.U.
The Likelihood Approach
The likelihood, L(H/D), of the hypothesis H given data D, 
and a specific model is defined as being proportional to P(D/H) (the 
probability of obtaining data D aiven the hypothesis H, according to 
the probability model), the constant of proportionality being 
arbitrary. P(D/H) is the probability or probability density of data 
D on a fixed hypothesis H, and when considered as a function of D it 
defines a statistical distribution. Likelihood, however, is predicted 
on fixed data D, and for varying hypotheses may be regarded as a 
function of the hypotheses (or of the parameters). This function 
in no sense gives rise to a statistical distribution. The use of 
the likelihood involves comparison of likelihoods for different 
hypotheses, and hence the arbitrary constant of proportionality 
causes no difficulties (it enables the use of the same definition of 
likelihood for discrete and continuous variables).
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The likelihood ratio of two hypotheses on some data 
set i s  the ratio of their likelihoods on that data and may be 
denoted by L(H1? H2/D). A fundamental theorem shows that the 
likelihood ratios of the hypotheses on independent sets of data 
may be multiplied toqether to form the likelihood ratio on the 
combined data. That is ,  for two data sets Dj and D?:
L(Hj, and D2) = L(H1# H^/Di) L(H1# H?/D? ).
Often we wish to contemplate a whole family of hypotheses 
rather than just two. This family could be f in ite  or in f in ite  in 
number (depending on whether the parameter(s) of interest is(are) 
defined on discrete or continuous sets). Rather than forming all 
pairwise likelihood ratios, the likelihood fraction may be quoted 
for each value versus that value for which the likelihood is  a 
maximum. This is  usually termed the likelihood ratio. (Sometimes 
the arbitrary constant is  adjusted so that the maximum of the 
likelihood is  1, and the likelihood and the likelihood ratio become 
the same.)
The main advantage of the likelihood approach to the 
analysis of data is  that i t  enables rival hypotheses to be weighed 
in a consistent and informative manner. For "within the framework 
of a sta t ist ica l model, a l1 the information which the data provide 
concerning the relative merits of two hypotheses is  contained in the 
likelihood ratio of those hypotheses on the data, and the likelihood 
ratio is to be interpreted as the degree to which the data support 
the one hypothesis against the other" (Edwards 1972). (This is  his 
"likelihood axiom.")
Often i t  i s  more convenient to refer to the natural 
logarithm of the likelihood or likelihood ratio, princ ipa lly  to
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change multiplicative properties into additive ones. This 
function is called either the log-likelihood or "support"
(Edwards 1972 ). The support, S, for one hypothesis against 
another ranges from zero to an indefinitely large amount (an 
identical negative scale covers the case of greater support for 
the second hypothesis than the first). For example, for S = 2, 
the likelihood in favour of one hypothesis is 7.4 times the 
likelihood in favour of the other, and at S = 3 the factor is 
about 20, and at S = 5 about 150. Thus it can be seen that there 
is a difficulty regarding the objective interpretation of the 
value obtained for S due basically to its lack of probabilistic 
interpretation. Obviously hypotheses can be ranked relative to 
one another, but the data analyst also requires some guidelines to 
assist in the decision regarding which hypotheses are 'acceptable'.
A suitable guideline is proposed below. However a simple 'operational 
interpretation' of a likelihood ratio for two hypotheses on some data 
is the ratio of the frequencies with which, in the long run, the two 
hypotheses will deliver the observed data.
The best supported value of a parameter (that value for 
which, on the data, the support is a maximum) is called the maximum 
likelihood (M.L.) estimate. In the case of two or more parameters, 
the M.L. estimates are those for which the support is a maximum over 
all parameters jointly. The m-unit support limits for a parameter 
are the two parameter values astride the M.L. estimate at which the 
support is m-units less than the maximum. The m-unit support, region 
for a number of parameters i '• that region in the parameter \p,n e 
bounded by the curve on which the support is m-units less than I he 
maximum. (It should be noted that the support region could consist
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of not a single region but a grouD of regions in the sample 
space.)
Edwards (1972) c r i t ic i se s  the Neyman-Pearson theory in it s  
usage of the likelihood ratio as a criterion for the acceptance or 
rejection of the null hypothesis, and for setting up confidence 
intervals for parameters, because of i t s  appeal to the concept of 
repeated sampling. However, involvement of this concept in our 
analysis depends on the hypotheses being considered. For example, 
i f  we have an object and wish to determine to which of a series of 
possible populations i t  may belong we can either consider the object 
as a single specimen, in i t s  own right, or as representative of a group 
or a population in which we are interested. For the former assertion, 
the concept of repeated sampling is  superfluous, but it  could be useful in 
dealing with hypotheses under the latter assertion. In considering 
hypotheses of the f i r s t  type (without the notion of repeated sampling) 
Edward's (1972) proposal of support tests based on the likelihood 
ratio  for the best alternative implied hypothesis and the null 
hypothesis is  appropriate, and Edwards has shown how this approach 
determines tests very sim ilar to the common tests of significance in 
some simple cases.
A support test is  obtained by writing down the support given
by the null hypothesis, and determining the increase? in support, value4,
AS, given by the M.L. estimate. I f  this value l ie s  beyond the 'm-unit 
support l im its ' then we are ju st if ied  in questioning the null hypothesis. 
In the examples Edwards considers, just one parameter value is  considered
in the null hypothesis and the value of m is  chosen, without explanation,
to be 2, and justif ied  by the ensuing s im ila r ity  to the c lass ica l tests 
of significance. Such a ju st if ica t ion  is  rarely possible, but a guide
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to choosing the value of m can be found in the theory of 
likelihood ratio tests. The analogy with the likelihood ratio 
test for a hypothesis imposing r constraints shows that the 
choice of the value of m for this hypothesis can be guided by a 
comparison of twice the increase in support with the value given by 
the X2 distribution with r degrees of freedom, at the appropriate 
(significance) level. (This would give a value of m = 2 (approx.) 
when r = 1.)
An alternative, but mathematically equivalent, formulation 
of the analysis is to consider a measure for the plausibility of the 
model (specified by the null hypothesis) having generated the 
observed data, and this is given by the relative likelihood, R 
(Lindsey, 1973). Then it is said that the parameter values given 
under the null hypothesis make the observed data approximately R 
(0< R< 1) as plausible as do the M.L. estimates. This concept of 
plausibility however could be confusing since its value lies in the 
range ( o,  1 ) ,  and hence there is a tendency to an intuitive 
interpretive analogy corresponding to our interpretation of a 
probability value. By comparison with the appropriate' X2 value, it 
is seen that plausibility values of a low magnitude might still 
determine the model to be acceptable for the data set. For example, 
for 1, 10 and 160 parameters, the (approximate) values above for which 
it would be plausible for the model to have generated the data would 
be 1.46 x 10~1, 1.06 x lO”*4 and 9.98 x 10"28 respectively. (It 
should also be noted that there is a simple relationship between 
the measures of support and of plausibility, given by AS = -log R).
The fossil data used in the analysis stem from 9 adult 
Kow Swamp crania (KS 1, 3, 4, 5, 7, 8, 9, 14 and 15), 6 Kow Swamp 
m.i ri( I i I» I <*'. (KS I, S, /, 8,, 9 «i fid M), I ho I uko Mungo. Sohun.i . Koilnr,
254 .
Mossgiel and Lake Nitchie crania, and the Mossgiel and Lake Nitchie 
mandibles (Tables 28 and 29). Two of these ind iv idua ls, KS 4 and Lake 
Mungo, are female. The comparative series consisted of 167 Victorian 
adult crania (100 males, 67 females) of which 124 have associated 
mandibles (74 male, 48 female). The 58 measurements on which the 
analysis is  based are listed  in Appendix 9 - cranial measurement 
numbers 1 - 47 and mandible measurement numbers 1 - 1 0  and 12.
No indices, angles or calculated measurements were used.
For th is analysis i t  has been decided to assume that the 
measurements follow a m ultivariate normal d istribution. This is  a 
common assumption made for anthropometric measurements, and although 
the va lid ity  of the assumption cannot be confirmed for any real data 
set (Cooley and Lohnes, 1971; Blackith and Reyment, 1971) it s  
approximate va lid ity  for data consisting of actual measurements can 
be ju st if ie d  by appealing to the Central Limit Theorem. This theorem 
states (heu rist ica lly ) that under a wide range of conditions, the 
d istribu tion  function for the sum of random variables approaches the 
normal d istribu tion  function as the number of variables in the sum 
increases. For actual anthropometric measurements the variables in 
the sum could consist of various genetic and environmental factors.
It  was decided to analyse each fo s s il separately, although 
the fo s s il  data could also have been su itably grouped in the analysis, 
dependent on the specific  hypotheses under consideration . The null 
hypothesis proposed for each fo s s il  was that i t  belonged to the 
museum population, compared with the alternative hypothesis that it  
belonged to a population with a d ifferent mean vector but the same 
variance - covariance matrix. I f  the assumption of the variance - 
covariance matrix remaining unchanged is  not correct, then this 
could increase the lack of support of the fo ss il specimen data for
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the null hypothesis. In this sense the analysis can be considered 
conservative. Suppose that fossil specimen i is represented by 
the (column) vector on its r^  measurements, and that is the 
corresponding vector of mean values for the r-j parameters, and Vi 
the corresponding (r-j x r-j) variance-covariance matrix, on the 
museum data. Then the support for the null hypothesis by the i ^  
fossil specimen is
- hr.j log (2irlV.jl) - h (x^  - x-j)TV-j_1(x-j - x-j).
The increase in support given by the alternative 
hypothesis is then
AS = h (xi - xn- (x-j - x ^
and twice this value can be compared with the appropriate value 
given by the X2 distribution with r* degrees of freedom, as a 
guide to deciding whether to accept or reject the null hypothesis.
Analogously one can consider the m-unit support region 
for the null hypothesis, given by
(^ - ?i)TVi“1(x- - x.j) = 2 m-j
(and the choice of 2 m-j [for fossil il is guided by the value 
given by X2rn-, P where P represents the appropriate significance 
level). It is of interest to note that the left-hand side of this 
equation is the Mahalanobis distance (Mahalanobis, 1936) of the fossil 
specimen from the museum population, with respect to those measurements 
available for the specimen.
It is important to note that with this method of analysis:
1. Each fossil individual is compared to the museum data 
separately, with respect to the measurement*, available lor that lossil.
2. Each fossil is compared to male and female museum data.
3. Only real data is used, there being no substitution for 
missino data in either the prehistoric or museum groups.
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Results and Discussion
Results of the analysis are shown in Table 31, giving 
values for 2AS and their corresponding significance level, P, 
in relation to comparisons with the northern Victorian male and 
female data. (Although the term 's ign if icance ' is  not s t r ic t ly  
applicable here in the sta t is t ica l sense, as mentioned above, for 
c la r ity  the results have been discussed by terming 's ig n if ic a n t ' those 
values of 2aS for each fo s s i l  which were greater than the appropriate 
Xr-,*, P = .05 value. Consideration of the corresponding P values found 
for the fo s s i l s  shows that this terminology would be v ir tua lly  exact).
TABLE 31: RESULTS OF LIKELIHOOD ANALYSES
Comparison with Comparison with
Museum Males Museum Females
Individual Number of 
Variables 2AS P 2AS P
KS 1 41 352.14 « t o o l 790.88 «.001
KS 5 49 263.55 «  .001 389.81 «.001
Lake Nitchie 51 191.43 «  .001 563.14 «.001
Cohuna 33 152.46 «  .001 353.33 «.001
Mossgiel 29 104.05 «  .001 192.40 «.001
KS 7 17 79.16 «  .001 146.80 «.001
KS 14 17 63.69 «  .001 173.54 «.001
Lake Mungo* 21 48.85 < .001 117.03 «.001
Keilor 41 73.48 .001 176.70 «.001
KS 9 9 25.07 .001-.005 43.01 <.001
KS 15 9 21.99 .01 25.99 .001-.005
KS 3 5 14.23 .01 30.48 <.001
KS 4* Q 15.44 .05-.1(N.S?) 37.71 <.001
KS 8 11 16.94 .1-.2(N.S.) 32.31 <.001
+ : «  = a lot less than *  : female 00 : N.S,. = not sign ificant
To fa c i l ita te examination and discussion of the results, individuals
with P values of ••.001, in terms of the compari*.on w i th male*., have
been ranked. The individual exhibit!' n<| the most *. igni f i( an! dillerein <
(KS 1) is  placed f i r s t  and that exhibiting a value closest to P = .001
(Lake Mungo) is placed last, immediately above the results for 
the Keilor cranium where P = .001. It is clear that for the 
majority of the 14 individuals analysed the null hypothesis is 
rejected, that is, there is strong support for the alternative 
hypothesis that the prehistoric individuals do not stem from the 
population represented by the museum crania and mandibles.
Althouqh significance values are presented for the comparison 
of individuals with both male and female museum qroups the most useful 
results are, naturally, those showing results of male-male and female- 
female comparisons. That is, it is not surprising that a male 
prehistoric individual is sianificantly different from the female 
museum population, and vice versa. As mentioned above the likelihood 
approach to multivariate analysis requires that some assessment be 
made of the results. This requirement is in fact an advantaqe as it 
permits some dissection of the results in strictly anatomical terms.
Three related elements are discernible in the results:
1. Number of variables An initial observation that can be 
made of Table 31 is that, in general, the most siqnificant results 
are based on those individuals that have the greatest number of 
measurements available for comparison. Thus the 4 individuals most 
significantly different from the museum population have at least 3 
times the number of available measurements than the 4 individuals 
that are least significantly different. Obviously a result based 
on a relatively larqe number of measurements is more immediately 
reliable, particularly if the variables are represent.ati ve of the 
cranium and/or mandible as a whole. Where significant or non­
significant results are derived from relatively few variables, some
examination is required to see whether the result is a function of 
the number of variables and/or their morphological distribution.
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2. Intervariable Differences In a multivariate analysis 
of th is  sort i t  is  d if f ic u lt  to make an accurate assessment of the 
contribution that the various measurements make to the overall 
result. I t  may be important however to point out that the levels 
of significance parallel to some extent the degree to which individual 
fo ss i l  dimensions deviate from the mean values for the museum 
populations. Table 32 l i s t s  the fo s s i l s  and the number of their 
dimensions that l ie  >1 and >2 standard deviations from their 
respective museum variable same sex means.
TABLE 32: INTERVARIABLE DIFFERENCES
Individual
>1 S.D. from 
same sex mean
>2 S.D. from 
same sex mean
Number of Variables
KS 1 41 33 22
KS 5 49 34 8
Lake Nitchie 51 39 25
Cohuna 33 24 9
Mossqiel 29 21 14
KS 7 17 13 10
KS 14 17 10 4
Lake Mungo 21 6 3
Keilor 41 25 7
KS 9 9 5 2
KS 15 9 6 3
KS 3 5 4 4
KS 4 9 7 2
KS 8 11 6 2
3. Anatomical Significance of Variables The univariate 
analysis described above indicates a number of cranial and mandibular 
dimensions in which the Kow Swamp males d iffe r s ign if ican t ly  from the 
northern Victorian male sample. While overall cranial size 
characteristics are <11 si. Ingui shod, there I s  a c o n c e n t r n linn of  
differences associated with the face and frontal bone. lo set* 
whether this concentration is  borne out by the multivariate analysis,
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particu larly  as the number of fo s s i l s  examined is  greater and 
includes both males and females, the variables contributing to the 
results have been examined to determine whether they group in any 
way.
Kow Swamp
It  is  clear that in the more complete Kow Swamp 
ind ividuals (KS 1, 5 and 7) facial and frontal bone dimensions 
contribute very heavily to the levels of significance. In KS 1, 
of 22 variables ly ing >2 standard deviations from the museum male 
means, 15 are restricted to the face and frontal bone. For KS 5, 
of 8 variables of th is sort, 4 are entire ly fron to fac ia l. In KS 7 
a ll 10 dimensions in th is category are frontofacial.
The ind iv iduals represented by facial parts alone 
(KS 3, 4 and 15) are also s ign if ic a n t ly  d ifferent from the museum 
group. In KS 3, with only 5 available dimensions, 4 l ie  beyond the 
2 standard deviation lim its for the museum males. In KS 15, with 
9 dimensions, 3 l ie  outside the lim its of 2 standard deviations.
The only Kow Swamp female available for the likelihood analysis,
KS 4, has 9 variables and 2 of these lie  more than 2 standard deviations 
from the museum female means. (Four of the remaining variables have 
values >1.8 standard deviations from the museum female means). The 
fact that ind ividuals preserving only facial areas, of both sexes and 
with re la tive ly  few available dimensions, are shown to d iffe r 
s ign if ic a n t ly  from the museum population in the same areas of the 
cranium as more complete ind iv iduals would appear to be stronn 
evidence that major morphological channes have occurred in the 
facial and frontal regions of Aboriginal crania from northern 
V ictoria  over the la st 9-10,000 years.
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In KS 9 the level of significance is  derived from general 
dimensions of overall cranial s ize . Apart from 2 mandibular corpus 
dimensions no fac ia l measurements are available. The level of 
significance in KS 14 i s ,  l ike  that of KS 9, largely a function of 
dimensions measuring overall cranial length, p art icu larly  qlabella-  
opisthocranion, nasion-1ambda and lambda-opisthocranion. As the 
majority of the available measurements of th is individual concern 
the face, I conclude that the fac ia l area of KS 14 l ie s  within the 
morphological ranqe of the museum population. The male KS 8 is  the 
only Kow Swamp individual not shown by this analysis to d iffe r  
s ig n if ica n t ly  from the museum population. The 11 measurements used 
for the analysis are circumcranial. Only 2 dimensions, lambda- 
opisthocranion and frontomalare orb ita le-auricu lare , deviate 
substantia lly  from the museum male mean values. Given the consistently  
high significance values from other Kow Swamp remains, re la t ive  to the 
museum sample, I conclude that unless the number of variables is  
in su ff ic ie n t  to demonstrate differences, and/or that the available  
dimensions are not diagnostic, the Kow Swamp population could have 
included individuals that, m etrica lly , fe l l  within the range of the 
population represented by the museum sample.
Cohuna
Of the 33 variables employed in the likelihood analysis  
9 have values lying more than 2 standard deviations from the museum 
male means. Of these 6 are entire ly  frontofacial (another 4 l ie  more 
than 1.8 standard deviations from the museum male means and a l l  of 
these are f a c ia l ) .  The conclusion that this individual demonstrates 
sim ilar morphological characte ris t ics  to those of the Kow Swamp group 
i s  not surprising, given i t s  probable age and the fat; I that It  was 
excavated from the margin of Kow Swamp.
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Mossgiel
Examination of the 29 dimensions used for analysis reveals 
that 14 lie more than 2 standard deviations from the museum male 
mean values. The majority of these are overall length and breadth 
dimensions - the length chords glabella and nasion to opisthocranion, 
inion and lambda and the breadths bi-asterion and bi-mastoideale.
Few purely facial dimensions are available for this individual but 
maximum supraorbital breadth and bi-maxi 11 ofrontale are important 
in the determination of significance. On the evidence it appears 
that general cranial size features of the Mossgiel skull are the 
major reason for its statistical exclusion from the museum population, 
with some contribution from facial features.
Lake Nitchie
As noted above this skull has the greatest number of 
measurements available for multivariate analysis. Almost half, 25, 
show values lying outside the 2 standard deviation limits for the 
museum male mean values. These involve all areas of the cranium and 
the mandible. Although facial dimensions including nasion- 
nasospinale and maximum supraorbital breadth contribute heavily to 
the result, bi-auriculare and nasion-inion are equally important.
Lake Mungo
It is unfortunate that in the oldest skeleton recovered 
from Australia large areas of the cranium are broken or eroded. Only 
21 dimensions can be recorded at present and very few of these are 
facial in nature. Given that its non-metrical and metrical 
characteristics lie within the ranges established for museum crania 
from Australia the result of the multivariate analysis seems surprising. 
An examination of the factors contributing to the high level of
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sign ificance (at much less than the 0.1 percent level) shows that
the most important dimensions are concentrated on the posterior
and basal portions of the cranium. Three measurements l ie  outside
the 2 standard deviation lim its, compared to the museum female
means, lambda-opisthocranion, basioccipital breadth and orb it
height, the la st negatively. Two other measurements, basion-sphenobasion
and opisthion-opisthocranion also contribute heavily to the resu lt,
both negatively.
As the important variables here are, with one exception, 
posteriorly placed on the cranium and to a greater extent a function 
of small size, it  would be tempting to see the differences between 
the Lake Mungo individual and the Kow Swamp -^Cohuna group as divergence 
from the museum population in different d irections. However, I do not 
believe that enough of th is cranium is  preserved to be able to examine 
its  various areas in detail in th is way, given the absence of most of 
the face in Lake Mungo (and the basal parts of the Kow Swamp ind iv idua ls). 
Keilor
For th is well-preserved cranium a s ign ifican t difference, 
at the 0.1 percent level, is  demonstrated in the multivariate 
comparison with the northern Victorian male group mean values. The 
measurements contributing most to the resu lt (7 l ie  above the 2 
standard deviation lim its for the comparative group) are the lengths 
nasi on-inion and 1ambda-opisthion and the breadths bi-coronale and 
b i-auriculare. The overall size of th is individual is  thus the major 
reason for it s  separation from the museum population. Although 21 of 
the 41 available dimensions are restricted to the face and frontal bone 
only one, bi-m axillofrontale, is  substantia lly  greater than the 
corresponding museum mean (2.0 standard deviations). I t  does not
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therefore exhibit the concentration of differences shown by the 
Kow Swamp-Cohuna group.
Taking the fossil group as a whole the analysis demonstrates 
that cranial size in Pleistocene Australians was significantly greater 
than in Holocene Aboriginals, insofar as modern morphology is 
represented by the Murray Valley series used for comparison. This 
trend is observable in the prehistoric crania from Kow Swamp 
(including the Cohuna individual), Mossgiel, Lake Nitchie and Keilor. 
That there is some overlap with more recent form is shown by the 
dimensions and multivariate analytical results for the Lake Mungo 
cranium and KS 8. In addition, the Kow Swamp-Cohuna group indicates 
that frontofacial characteristics constitute an area of important 
differences. As individuals, the Lake Nitchie and Mossgiel crania 
do not conflict with this conclusion. On the other hand Lake Mungo,
KS 14 and Keilor do not demonstrate a complex of significant differences 
associated with the facial region. While in the case of Lake Mungo this 
may be attributable to its poor facial preservation, the facial aspects 
of KS 14 and the Keilor cranium are consistent with the morphological 
range of the museum sample. It should be remembered however that both 
Lake Mungo and Keilor stem from areas outside the Murray Valley, where 
the museum sample was derived, and caution is required before placing 
too much emphasis on an exploration of detailed reasons for the 
differences in these two crania.
SECTION FOUR
SUMMARY AND CONCLUSIONS
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CHAPTER 18 : TOWARDS AN OSTEOLOGY OF
EARLY MAN IN AUSTRALIA
In Chapter 1 I outlined what I believe is a rational approach 
to the study of prehistoric skeletal finds from Australia - the sorts 
of questions posed by the material and the way in which these questions 
can and should be answered. For the reasons discussed in that chapter 
I have limited this thesis to an anatomical dexcription of the material 
discovered and a comparison of it with museum collections of more recent 
Australian skeletal remains.
The comparison of the Kow Swamp cranial remains with those of 
series of museum crania reveals a number of differences. Because of the 
chronological unknowns associated with the various comparative collections, 
as noted in Chapter 17, and possibly because of the fragmentary nature of 
the prehistoric remains, I suggest the metrical and non-metrical results 
reflect minimal differences. The Kow Swamp crania are larqe by modern 
Aboriginal standards. They indicate a qreater robustness or ruqgedness, 
although this has to be seen as a feature of the series as a whole and 
not of all individuals. The limited data available for the dental remains 
indicate that average size of the Kow Swamp molar teeth is greater than 
that observed in recent aboriginal dentitions.
The morphological characters or measurements that distinguish the 
Kow Swamp and museum series are concentrated on the face and forehead. Of 
the 15 statistically significant metrical differences between male groups,
12 relate to the facial and frontal areas of the cranium and mandibular 
corpus. The morphological differences discussed in Chapters 9 and 10 
demonstrate a similar concentration facially. Within the facial area 
differences focus on the frontal bone. Compared to the Vic tor lari 
comparative series metrically, and eastern Australian crania non-me l. r ita I Iy,
the Kow Swamp male frontal bones are flattened, broader anteriorly and 
longer antero-posteriorly. The anterior Dart of the bone displays 
several differences, associated with a more extreme development of the 
supraorbital region and the areas superior and lateral to it.
An additional characteristic of the Kow Swamp crania is bone 
thickness. Some thickness measurements of the major vault bones in this 
series have been recorded (Thorne and Macumber 1972:618), but to date 
comparable measurements of other Australian crania have not be collected. 
During the measurement of the Victorian series it was my strong impression 
(but at present it is only that) that parts of the Kow Swamp crania were 
thicker generally than in the comparative series. The frontal and 
zygomatic bones and the anterior parts of the parietal bones of the Kow 
Swamp series seem disproportionately thicker than the posterior parts of 
these crania. (I thus correct here an earlier statement that all vault 
bones are "uniformly thick" - Thorne and Macumber 1972:618).
Because of the damage to the crania, particularly to their bases, 
it has not been possible to measure cranial capacities with any accuracy. 
Kow Swamp 5 has the most complete braincase and-I have made several 
attempts to determine the capacity in this individual. Using mustard 
seed I estimate the cranial capacity as 1450 cc. Making various allowances 
for missing areas on the base the real value cannot be less than 1400 cc 
or more than 1500 cc. The volume appears to be about the same as that for 
the Cohuna (1450 cc) and Keilor (1464 cc) crania, and above the mean value 
for Aboriqinal males (1347 cc) recorded by Coon (1963, Table 37).
I have discussed the morphological status of the lake Mungo 
individual elsewhere (1971b). This female skeleton i*. lighl.ly < on*.I.rurIed 
and has weakly developed muscle insertion sites. The cranium and mandible 
display no essential individual features, metrical or non-metrical, that 
would exclude them from chronologically recent series. The cranium falls
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within the range of female form and further "is at the morphologically 
modern end of the female range" (Thorne 1971b:87). That is to say, it 
is gracile, even for a female Aboriginal. Given the robusticity of at 
least some of the available prehistoric skeletal material, the aracility 
of the Lake Mungo skeleton is striking. In addition, the multivariate 
analysis of the metrical data available for this individual indicates 
that it is distinguished from the comparative museum series. This is 
basically in terms of its small size, particularly about the base of the 
cranium.
Some of the possible derivational implications of the Kow Swamp 
and Lake Mungo morphologies have been discussed (Thorne 1971b, Thorne 
and Macumber 1972). I do not wish to reiterate or expand in that 
direction here. Additional material is required, and further analysis 
of existing collections comoleted, before extra-Australian relationships 
of the prehistoric specimens can be postulated in any detail. It should 
be pointed out however that certain features, or aroups of features, of 
the Kow Swamp crania and mandibles support derivational concepts that have 
been expressed. Weidenreich (1946:83) has suggested that osteológica! 
details of some prehistoric and recent Aboriginal crania are evidence 
of a "continuous line of evolution" from the Javan Solo and Pithecanthropine 
forms. More recently, Macintosh (1956:59) noted "the mark of ancient Java" 
on the Australian prehistoric crania. The diagnostic features of the Kow 
Swamp skulls appear to strengthen these statements. In particular, the 
overall form of the frontal bones of some individuals points directly to 
Pleistocene Southeast Asia - the combination of extreme recession, 
pronounced postorbital constriction, suDraorbital torus and the lateral 
supraorbital wing.
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As in so many studies, the one presented here raises more 
problems than it solves. If the skeletal material was limited to the 
Kow Swamp finds it could be argued that Pleistocene Australians were 
different in certain respects from more recent Aborigines. This would 
imply the existence of selective forces, or migrational ones, producinq 
change in particular directions. Althouqh it is but a single specimen,
Lake Mungo, in isolation, tells a different story.
In chapter 1, as a background to the examination of the prehistoric 
skeletal remains, I discussed the characteristics of the Aborigines that 
demonstrate the overall unity of contemporary and near-contemporary 
populations and some known causes of variation in those populations - 
mutational, clinal and intrusive. The causes of prehistoric variation, 
certainly in the Pleistocene, cannot be assessed in the same way however.
Not only is there a great reduction in the amount of biological information 
available, but it is restricted to skeletal evidence. The environmental 
and cultural frameworks in which to assess physical variation are also 
diminished. In many situations the locations and dates of skeletal 
evidence do not coincide with those for other information that might 
assist in the assessment of variation. If the sorts of necessary 
information outlined by Kellock and Parsons (1970:418-419) were available 
it would be possible to assess whether selection within Australia was the 
cause of prehistoric variation or whether variation was the result of 
admixture of physically distinct populations. Research in Australia has 
only just begun to produce the evidence.
The Kow Swamp-Lake Mungo differences might be easier to assess if 
all those individuals came from the same area, and from the same period.
The Lake Mungo skeletal evidence stems f rom a single fragmentary irnlividu.il. 
from an ansi known to have had an env i rormirnl d i  If omul I mm I l i a !  in ! In- 
area today. The Kow Swamp group represents Aboriginal morphology from a
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different area and some 1^-15,000 years later. The Kow Swamp reqion 
does appear to offer some opportunity to examine the causes of variation, 
at least through the physical changes that have occurred in the last 
10,000 years. Although there is  as yet no s ign ificant cultural 
information available, faunal and other environmental evidence (see 
Chapter 6) suggests that during th is period the area differed l i t t le  
from present conditions.
At present, Kow Swamp and Lake Mungo are contradictory. They 
resolve none of the issues that have been raised in the past by earlier 
discoveries of " fo s s i l  man". I f  anything, they confirm the dilemma.
The contrast seen by Macintosh (1967b) between Talgai, Cohuna and Mossgiel 
on the one hand, and Keilor and Green Gully on the other, is  reinforced 
by more recent discoveries. The dichotomy persists. The so-called 
"archaic" and "g rá c i le" morphologies are confirmed by Kow Swamp and Lake 
Mungo but we are no closer to resol vino the relationship of the two 
apparently different types, or even determining whether they are really 
elements, or extremes, from within a broader range of Pleistocene skeletal 
form.
The Future
Analyses of the Lake Mungo and Kow Swamp remains reveal several 
gaps in the data available for a thorough comparison of prehistoric and 
more recent skeletal collections. The cranial and mandibular non-metrical 
studies by Larnach and Macintosh need to be paralleled by sim ilar studies 
of populations from other areas of Australia. Only when this is  done can 
regional variations and d in e s  be examined in terms of possible environmental 
and genetic influences. Additional metrical studies of the Aboriginal 
skeleton are required also, again or» a regional has I*..
?yo.
As noted above, sexino techniques tor crania, mandibles and the 
post-cranial skeleton demand further research. The absence of 
satisfactory personal aqe data for Australian Aborinines is another area 
where basic information is required, although research into dental 
eruption sequences in populations from the centre of the continent is 
being carried out (Tasman Brown, pers.comm.). Examination of the 
relationship of various dental dimensions, useful for the analysis of 
worn or damaged teeth, has begun and should be expanded.
That more prehistoric skeletal material is required goes 
without saying. I say it here because although the morphological 
characteristics of at least some prehistoric Australians have been known 
for some time, we now have some ideas about where to start looking for 
additional skeletal material, rather than merely waiting for it to turn 
up. Some specimens, like KS 1, may well be sitting in museum cabinets. 
Localities can be traced in many cases and if sufficient bone is 
preserved radiocarbon analysis can provide indications of antiquity.
The work at Kow Swamp and Lake Mungo provides more specific clues as 
to where additional material may be found.
Apart from the Lake Munqo skeleton discussed here, which is 
strictly speaking Lake Mungo I, other human skeletal fragments have been 
found on the southern end of the Lake Mungo lunette. I have referred very 
briefly to one of these elsewhere (Bowler et al 1970:56). Pieces of 
bone from a minimum of three additional individuals can be recognised,
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found scattered on the lunette. None were in situ but they probably 
stemmed from the same calcrete horizon as Lake Mungo I. Some of the 
fragments were carbonate-encrusted. All are eroded and show evidence of 
incineration. Few cranial areas are represented and most of the cranial 
pieces cannot be precisely located anatomically.
Geomorphological and archaeological research at Lake Mungo and 
neighbouring sites is being carried out at present by J.M. Bowler and 
D.J. Mulvaney, following the intensive prehistoric investigations by 
H.R. Allen. Exposure of stratigraphic levels in the site that could 
contain human disposals of similar age to that of Lake Mungo I, is to 
some extent dependent on natural processes. However, it is likely that 
additional skeletal material will be discovered.
As has been mentioned the excavations at Kow Swamp are 
incomplete and additional bone fragments and undisturbed burials are yet 
to be excavated. It is possible that some undisturbed burials in the 
Cohuna Silt are covered by disturbed spoil at the Spark Site. As pointed 
out by Macumber in Appendix 4 the amount of archaeological disturbance of 
the Kow Sand has been miniscule and work on the lunette will continue* 
Indeed, during November 1973 at least one new burial was located, 1 km 
south of the KS 9 site. It is at present awaiting excavation. At the 
Mangat Site to the west of Kow Swamp an open living site has been tested. 
It contains human skeletal material at its base. Preliminary work has 
been carried out at two burial sites on Gunbower Creek. The crania are 
similar anatomically to the Kow Swamp group; preliminary geomorphological 
and radiocarbon evidence suggests they are of approximately the same
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antiquity as the Kow Swamp burials. Kow Swamp-like skeletal remains have 
also been located at sites near Lake Boga and Swan Hill, 60 km from Kow 
Swamp. Detailed excavations are to be undertaken there.
More generally, geomorphological research at Kow Swamp and 
neighbouring sites, particularly by Macumber, is providing a basic map of 
physiographic features likely to be productive archaeologically. The 
chronological controls being developed for particular lacustrine and 
aeolian deposits in the area provide maximum ages for any skeletal or 
cultural materials found in these deposits. This means that a skeletal 
series spanning the last 15,000 years or more can be built up, with 
specimens grouped into different periods.
This last point raises the question of the need to begin the 
chronological classification of existing skeletal collections. This 
depends on the existence of suitable postcranial bone that can be cast 
and then sacrificed for radiocarbon determinations. Hopefully the term 
"modern" can replace "museum" for at least some of the cranial and other 
bones needed for comparative studies.
It is important to make clear that prehistoric remains are of 
limited comparative value unless they are accompanied by well-dated 
collections of recent osteological materials. Such a comment should be 
unnecessary but all too often the importance of chronologically recent 
data is overlooked. Sites 10,000 years old may be more important or 
informative than sites 6000 years old, but not simply because they happen 
to be 4000 years older. Likewise, crania 2000 years old should not be 
pushed to one side because skeletal material 10 or 20,000 years old is 
avai1 able.
The solution of the archaic-gracile or even homogeneity-hybridity 
dichotomies will require a detailed knowledge of long-term morphological
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histories in Australia. A migrational explanation can only follow the 
rejection or inadequacy of internal, adaptational and random genetic 
hypotheses. The Murray Valley area is an ideal place to set about looking 
for some of the answers. The bulk of Australian prehistoric and Pleistocene 
skeletal finds have come from that area - Cohuna, Mossgiel, Kow Swamp,
Lake Mungo and Lake Nitchie. Additional prehistoric burial sites are 
known and collections of more recent material can be made there.
Finally, in terms of morphological change the evidence that the Murray 
Valley has been an area of long-term stability reduces the 1 ikelihood of 
environmental stimulus as a factor in morphological change.
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